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ABSTRACT

In this dissertation, two agencies charged with the
management of public protected areas in arid landscapes are
analyzed for their ability to successfully execute their
missions.
First, the characteristics of arid landscapes are
explored.

Abiotic, biotic, and cultural--including percep-

tual--aspects of arid landscapes are considered and included
in constructing the unique profile of arid landscapes.
Structural and functional characteristics expected from such
agencies are established based on considerations related to
policy making and implementation, agency organization, and
landscape characteristics.

A framework for analysis of the

commons is adapted for the analysis of each agency.
Literature review and information obtained by surveys
are used for the analysis of the agencies to fit the
expected characteristics.

The structure and function of the

agencies are found not to fit the expected ones.

Existing

administrative systems are not capable of dealing with landscapes.

Decision making by small local communities were

proposed as an appropriate solution for ecological issues,
yet are found here to be inappropriate.
A model for agency structure and function that includes
a combination qf larger perspective with local involvement

14

is proposed and discussed.

A general model for decision

making regarding protection of natural resources in arid
landscapes, and its possible applicability to other landscapes and land uses, is proposed.
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PART 1:

INTRODUCTION AND THEORETICAL FRAMEWORK
CHAPTER 1.

INTRODUCTION

In the background of this study are the issues of protecting biological diversity and maintaining sustainable
landscapes.

As early as the beginning of this century, it

was recognized that just designation of an area as protected
was not enough, and that active management was needed.

In

1916, the National Park Service (NPS) was established as an
agency in charge of protected areas in the united states.
The NPS is one in a chain of governmental agencies involved
in land and landscape issues.
Clarke & McCool (1985) evaluated various resource agencies, including the NPS, on the basis of their bureaucratic
power, using such aspects as budget, personnel, relations
with Congress, supporting constituencies, and contradicting
missions.

They listed lack of financial resources, due to

limited appropriations, as a chronic problem in the NPS, a
problem that has persisted since the establishment of the
first national parks.

Hartzog, one of the most innovative

Directors of the NPS, once said that policy without money is
just talk (Hartzog, 1988).
Other studies have shown that most problems in the
protected areas managed by the NPS were caused by threats
from outside the boundaries of these areas (NPS, 1980).
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While all these aspects and problems might be very
important and even critical to the functioning of agencies'
bureaucracies in charge of resource protection, the view
taken here is that most of these aspects are beyond direct
control of the agencies in general, and particularly the
NPS.

Even if most of these deficiencies can be fulfilled,

will the agencies succeed?

Wildavsky (1963) has demon-

strated that sufficient appropriations did not ensure
success of an agency in charge of development in Oakland.
The success or failure of a resource agency should be measured according to the conditions of the resources they are
charged with managing.

The question then is:

Based on

their inner structure and characteristics, are the agencies
in charge of landscape resources capable of dealing with the
resources they are managing?

This study attempts to answer

this question by first developing a theoretical framework
dealing with the expected characteristics of an agency in
charge of protecting landscape resources.

Then, two exist-

ing agencies--the NPS in the united states and the Nature
Reserves Authority (NRA) in Israel--are analyzed using this
framework.

To narrow down the scope, protected areas in

arid landscapes were chosen as the study's specific focus.
Arid landscapes comprise about a third of the global
land-surface (Heathcote, 1985).

The physical and cultural

characteristics of these landscapes have been widely
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discussed (Evenari et al., 1971, 1982; Evenari & Noy-Meir,
1985).

Protected areas--parks and reserves, areas estab-

lished to protect natural or cultural resources--used to be
mostly for the privileged few.

Only in the 19th century

were national parks established in the united states as protected areas for the benefit and enjoyment of the public.
Areas were established in various landscapes, including arid
ones.

since then, the number of protected areas has grown

tremendously.
In 1916, the National Park Service was established to
be in charge of these protected areas.

This system is con-

sidered an original creation of the United States; one that
became a model for imitation around the world.

The number

continues to increase of protected areas worldwide open to
the public, as well as the number of agencies and organizations in charge of such areas.
The International Union for the Conservation of Nature
and Natural Resources (IUCN) was established to enhance
international communication and facilitate research regarding the various protected areas.

The global distribution of

protected areas encompasses different cultures and landscapes, including arid ones.

In the United states, as in

other countries, responsibility for the protected areas in
arid landscapes rests mainly with governmental agencies and
organizations.

These entities are charged with the making

18

of policies and guidelines, based on national or other
political/administrative boundaries, regardless of specific
landscape characteristics.
This study focuses on the question of whether policies,
planning, and design for protected areas in arid landscapes
and the organizations in charge of them require specific
adaptations to arid conditions; conditions that are viewed
by some as being the extreme terrestrial conditions.
This question falls within the broader scope of decision making regarding natural (and cultural) resources in
their respective landscapes, and the integration of natural
and social sciences in decision making.

This scope and

interaction is addressed in a model proposed and discussed
in the final part of the dissertation.

Research Issues
What should be and what should not be the characteristics of an agency charged with the protection of arid landscapes and their resources, and with the establishment of
policies, planning, design, and management?

Do existing

agencies demonstrate these characteristics?

with these main

issues, the following sub-issues that are addressed in this
research are:

*

Do arid landscapes have unique characteristics,
and, if so, what are they?

19

*

Are there examples of policies, planning, and
design which suggest that problems occur when
characteristics of arid landscapes are not properly addressed, and what can be learned from them?

*

What should be the expected characteristics of
agencies responsible for making policies and
developing planning and design guidelines for arid
landscapes?

*

Do existing agencies responsible for protected
areas in arid landscapes exhibit such characteristics?

*

Are there identifiable difficulties and problems
related to the activities of such agencies and, if
so, what are they?

*

If there are difficulties and problems, can the
agencies improve their protection of arid landscapes and, if so, how?

organization of the Dissertation
No literature has directly addressed the question of
organization, policy making, planning, and design to fit
specific landscapes.

This study is therefore designed as an

overlay of sectoral elements.
dissertation.

There are three parts to the

20

Part I introduces the study and its theoretical framework, and includes Chapters 1 through 5.

Chapter 1 intro-

duces the main research topic, the research issues, and the
o~jectives

of the study.

Chapter 2 presents the methodology

used, including content analysis, mail survey, and interviews.

Chapter 3 discusses the characteristics of arid

landscapes.

Following the definition of landscape as the

unity of man and land (Jackson, 1979), characteristics of
arid ecosystems and their related human factors are reviewed
and discussed.

Since human decisions regarding arid ecosys-

tems are guided by cultural values and

perceptions of these

ecosystems, these elements are overlaid on the ecosystem
characteristics to establish the characteristics of the arid
landscape.

The question of the uniqueness of arid land-

scapes is then addressed.

In Chapter 4, examples of prob-

lems, failures, and some successes related to policies and
planning in arid landscapes are presented and descriptive
and explanatory models to fit them are proposed.

Chapter 5

presents an hypothesis regarding the characteristics of protection agencies dealing with policy, planning, and design
in arid landscapes.
process in Chapter 3.

Figure 1.1 presents a diagram of the
See Figure 1.2 for the process in the

rest of Part I.
Part II, consisting of chapters 6 through 9, presents
the analysis and findings of the study regarding the protec-
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tion agencies in the united states and Israel, including
protection of arid landscapes.

Findings regarding protected

areas and the agencies are presented.

Chapter 6 discusses

protected areas as commons, and the agencies in charge as
guardians of the commons.
commons is reviewed.

A framework for analysis of the

Chapter 7 presents and analyzes pro-

tected areas in the united states, and the National Park
Service as their guardian.

In Chapter 8, protected areas

and the Nature Reserves Authority in Israel are presented
and analyzed.

The two systems are compared and contrasted

in Chapter 9.

Figure 1.2 diagrams the conections of this

Part to Part I.
Part III, consisting of Chapters 10 and 11, presents
conclusions and recommendations.

In Chapter 10, needs and

the potential for changes and adaptations in the agencies
are discussed.

Chapter 11 presents a proposed model for

protection and decision making regarding natural (and cultural) resources.

Research Needs
Increases in global population, industrialization, and
technological capability have fueled the pressure and scale
of development, and the use and modification of landscapes
and their constituent resources.

Protecting areas with

resources and processes in their less-impacted forms gains

22

increased importance in balancing changes and impacts, and
in ensuring biodiversity in elements and processes necessary
to ensure human existence.
be passive.

Protection of landscapes cannot

Even the largest areas set aside cannot be left

alone and considered to be sustainable systems.
area is an isolated island:

No such

The continuing survival of ele-

ments and processes in these areas depend on external
resources and input.

Activities in adjacent areas impact

elements and processes inside.

So far, most organizations

dealing with protected landscapes have been based more on
general bureaucratic needs than on the needs of the landscapes and the resources they were charged with protecting.
Policies, planning, and design guidelines are made to fit
areas based on political or administrative boundaries,
rather than being aimed at boundaries based on landscape
characteristics.

This study explores possible ways of

making agencies and their activities more responsive to
specific landscape characteristics as a means of improving
protection of biodiversity and to ensure the sustainability
of protected areas.

Research Objectives
The three main objectives of this research are to:

*

study the relationship between arid landscapes and
policy, planning, and design;
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*

analyze the characteristics of agencies in charge
of protected areas in arid landscapes and the

appropriateness of their organizational structure and
functions for those landscapes; and

*

identify if, and what, changes can be made in the
agencies to improve the protection of arid landscapes.

Potential contributions of this Research
This research deals specifically with protected areas
and protection agencies involved with arid landscapes.

It

proposes the incorporation of landscape characteristics into
the organizational structure, into its policy making,
planning, and design processes.

The implications of the

study can extend beyond arid landscapes to include non-arid
landscapes once their specific characteristics are identified.

Protection is one type of land-use; once the princi-

ples are established for protection, extrapolation to other
land uses might be possible.

The integration of research

and understanding in natural and social sciences, and the
development of a model demonstrating such possible integration, are other contributions of this research.

The disser-

tation also adds, to the policy literature, the notion of
spatial location--the landscape as an important component of

24

policy content and policy target.
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CHAPTER 2.

METHODS AND PROCEDURES

This study explores the need to incorporate landscape
characteristics in the organization, policy making, planning
and design related to protected areas in arid lands.

The

first part of the study deals with the issue of the uniqueness of the arid landscape, and the expected characteristics
of an agency responsible for landscape protection in arid
conditions.

In the second part, each of the two such exist-

ing agencies are analyzed, compared and contrasted to the
expected characteristics developed in Part I, and to each
other.

In Part III, possible changes in the agencies are

studied, and conclusions and recommendations regarding such
changes are made.

Part IV deals with the broader implica-

tions of this study.

Methodology
For the first part, a review of the literature was
employed to identify and establish the general characteristics of the arid landscapes and the expected characteristics
of an agency dealing with protected areas in such landscapes.

For Parts II and III, a mail survey of employees in

various levels and positions in the protecting agencies was
conducted.

To help in qualitative understanding of the

issues and in interpretation of the responses to the mail
survey, face-to-face interviews were held with selected
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employees in the two agencies.
As targets of specific surveys, two countries were
chosen.

The intention was to check the general validity of

the study and variability related to scale.

Because of per-

sonal familiarity with the system of protected areas, the
two countries that were chosen were the united states and
Israel.

In the United states, protected areas with natural

(some with both natural and cUltural) resources were chosen,
and the National Park Service the agency for study.

This

agency has a clear mission of protection, and its organization has served as a model for other international systems
of protected areas.

In Israel, the Nature Reserve Authority

was chosen as the agency and the nature reserves it is in
charge of as the areas to be studied.

These two systems

share several similarities in their missions.

They are

similar in most of their organizational structure, and both
have protected areas in arid and non-arid landscapes.

Both

countries can be considered primarily western in culture,
yet there seem to be some cultural differences regarding
formality of relations among employees in the agencies (as
in other governmental and non-governmental organizations-Israel in general can be described as being a less-formal
society).

Furthermore, the systems differ in scale:

The

American system is much larger than the Israeli system in
area covered, number of protected areas, and in the number
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of employees.

The agencies also differ in age.

While the

American agency was established in 1916, the Israeli agency
was established nearly a half-century later, in 1963.

Survey Design
Since the study is directed mainly to natural or
combined natural and cultural resources in arid landscapes,
85 areas with such resources were targeted for the survey in
the United states.
The questionnaire was transmitted electronically at the
University of Arizona National Park Cooperative Studies Unit
(CPSU/UA) during April 7-8, 1993.
Due to technical difficulties, it was mailed to 74
areas only.

A follow up "e-mailed" letter was sent about a

month later (May 6-7, 1993) to the areas (about a third of
the total) that had not responded.

Where e-mail was not

possible, regular mail was employed).
The questionnaire was addressed to superintendents.
Each was asked to respond, as well as other park-division
employees.

In the united States, the questionnaires were

directed to each of the administrative levels:

the pro-

tected areas themselves, their regional offices, the main
office in Washington, D.C., and the Denver Service Center.
An introduction describing the purposes of the survey, and a
cover letter from the CPSU/UA unit Leader requested the
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distribution of the questionnaires among a designated number
of employees in the unit (for the introduction and cover
letter, see Appendix).
Taking into account the possibility of workloads in
protected areas during Spring and Easter break on the one
hand, and the ensuing summer-vacation season on the other,
the questionnaires were mailed within a few days between
these two busy periods; during the first half of April 1993.
The procedure in general

followe~

Dillman (1978).

Due

to lack of funds, it was decided to deviate from the
recommended procedure; only one follow-up notice was mailed
a month later to non-responsive units.

In Israel's Nature

Reserves Authority system, by definition, only such areas
are included, so no selection was needed.

The question-

naires were translated into Hebrew and distributed to unit
leaders of the NRA in Israel, via the main office in Jerusalem.

No formal followup was employed in Israel.

Questionnaire Design
In order to obtain a wide range of opinions and information, a questionnaire was designed.

All questionnaires

have a core of similar questions adapted to each level (protected areas, regional offices, main office).

The question-

naire for the protected areas included additional questions
related to issues specific to them.

Themail survey posed
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five types of questions:

closed-ended; forced choice; open-

ended; scaled response; and combinations of these types.
The questionnaires were designed to examine the following issues:

*

attitudes and perceptions regarding various "biogeographic regions" (landscapes)

*

vertical and horizontal professional connections
within the agency

*
*

*
*

adequacy of, and conflicts in, policies
planning and design practices and responsibilities
general issues concerning the protected areas
type and nature of specific problems in, and
threats to, the protected areas

*

type and duration of professional activity of the
respondents in the agency, and in specific positions

*

organizational attitudes regarding change

Personal Interviews
Face-to-face interviews in the united states were
conducted in regional offices and with a limited number of
employees in protected areas.

In Israel, interviews also

included employees of the Nature Reserve Authority at the
main office in Jerusalem.
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Response Rates and Coverage
The following response rates were obtained as of midJuly 1993:
1.

From American NPS protected areas:

Of 74 areas sur-

veyed, 148 responses were received from 47 areas:
63.5%; an average of 3.1 per area.
2.

From 10 regional offices and two area offices, 46
responses from six offices:

3.

From the main Washington office, 13 responses out of
25:

4.

50%.

52%.

From the Denver service center, 25 responses out of 25:
100%.

5.

From NRA areas in Israel, 12 responses; one per area.

6.

From Regional Israeli NRA offices, 14 responses from
four branches were received; an average of three or
more per regional branch office.

7.

From the main NRA office in Jerusalem, nine responses
were received.
For the NPS, responses were received from the following

categories of protected areas (out of the total in the
system) :
category
National parks
National monuments
Recreation areas
Other areas

Number in
the System
50
79
18
207

Responses
21
16
8
4

-L
42.0
20.2
44.4
1.9
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coverage, by acreage, of the responses showed that 23%
of NPS acreage was represented:
Acreage of
the 47 areas

Total acreage
under NPS

18,633,788

79,997,167

Due to the organization of the NRA, in which one
employee is responsible for more than one protected area, it
was not feasible to calculate similar response data for the
Israeli system.

Data Analysis
The data obtained in the surveys were analyzed for differences based on general percentages, and significant
differences based on the Chi-square test.

Cells were

excluded with expected counts smaller than five and with
high contribution to Chi-square.

Limitations
Using the Park Service e-mail network for the survey
had definite cost advantages.

It had the disadvantage, how-

ever, of not having full control of the survey format.
Though all questionnaires were sent via the same equipment,
depending on the receiving equipment at various NPS units,
some were returned in a slightly different format.
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In most instances, responses were returned by regular

u.s.

mail (as requested, to avoid overloading the e-mail

system in the CPSU/UA).

In some cases, several responses

from the same protected area were returned in one envelope.
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CHAPTER 3.

ARID LANDSCAPES (DESERTS):

ARE THEY UNIQUE?

At night, in this waterless air, the stars
come down just out of reach of your fingers. In
such a place lived the hermits of the early church
piercing to infinity with uninhibited minds. The
great concept of oneness and of majestic order
seems always to be born in the desert.
(The Log
from the Sea of cortez, steinbeck & Ricketts,
1951. )
Introduction
"Arid" refers to a complex of characteristics of which
lack of moisture is the most commonly known.

"Landscape," a

much-used term in current literature and professional circles, has meant different things at different times in
history and in different places.

Some of the present uses

represent replacement of terms such as ecosystem, and some
reflect new perspectives and philosophies.

One of the early

uses of the term "landscape" is in the Hebrew version of the
Old Testament, where it appears only once, in Psalms 48:2,
using the word "nof," a reference to the area of Jerusalem
with the beautiful view of Mount Zion.

English translations

of the Old Testament do not use the term "landscape."
Rather, this visual connotation fits the English term "scenery" (Naveh and Lieberman, 1984).

For Tuan, landscape is

"this visual composition of strong aesthetic appeal" (Tuan,
1993, p. 114).

A broader connotation of the term, which

includes the total character of the earth, was given by Von
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Humboldt in the 19th century.

Troll, in 1971, integrated

into the term--in addition to the geosphere--biological and
human elements (Naveh and Lieberman, 1984).

Similarly, J.B.

Jackson used landscape to describe the consequence of human
and land unity (Meinig, 1979).

According to Naveh and Lieb-

erman (1984), Zonneveld, in 1972, used the term "landscape
ecology" to describe the landscape as a holistic entity
including man.

The term "landscape" is used in this study

in the same broad sense as Troll, Jackson, and Zonneveld
intended.

Landscape, in its horizontal dimension, can

encompass more than one ecosystem; in the vertical dimension, it includes the ground and the atmosphere.

Function-

ally, it includes the abiotic and biotic components,
including humans, and their mutual interactions.
For simplicity of discussion, first the elements of
arid landscapes excluding humans--ecosystems--are discussed;
then human aspects are overlaid.

Since human behavior and

decisions such as policy making, planning, and design
involve humans interacting directly and indirectly with
landscapes and, since they are based on perception and culture, aspects of perception and culture will be related to
the characteristics of arid ecosystems.

The term "unique-

ness" generally refers to being one of a kind and different;
here, it means different from non-arid landscapes.

The

judgment will refer to both the elements and the whole.
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The Nature of Arid Ecosystems
The following paragraphs review the causes for, and the
nature (structure and function) of, arid ecosystems.

Some

of the general characteristics are identified, and the question of their uniqueness is discussed.
Like other ecosystems, arid ecosystems are functional
units of nature.

They include organisms (biota), their non-

living organic and inorganic (abiota) environment, and their
mutual interactions and linkages in nutrients and energy
(Odum, 1963; Bormann and Likens, 1969; Whittaker, 1972).
Odum (1986) viewed ecosystems as open thermodynamic entities
that are far from equilibrium, and require in- and outflows.
Ecosystems can be characterized by either structure or
function (Odum, 1962):
Structure:

1) range of physical conditions; 2) compo-

sition of the biological community; and 3) quantity and distribution of biotic materials.
Function:

1) energy flow; 2) nutrient flow and cycl-

ing; and 3) mutual ecological regulations among organisms
and organisms and their environment.

whittaker (1972)

emphasized mainly the functional aspects:

productivity

(creation of organic materials), circulation of materials,
and energy flow.
Two other general characteristics of arid (as for nonarid) ecosystems are:

interpenetration (Dryzek, 1987); and
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non-reducibility:

the whole is more than the sum of the

parts (Odum, 1986; Dryzek, 1987).

Causes of natural aridity
Three main processes are involved in the natural creation of arid ecosystems and their global distribution:
1)

Movement of global systems of air masses, due to differential solar heating around the equatorial and polar
zones; masses modified by forces resulting from global
rotation; when subsiding, are heated adiabatically;
creating dry and warm areas on and above the global
surfaces they contact.

2)

Local pressure systems off coastal areas; are related
to cold ocean currents; are responsible for the formation of coastal deserts.

3)

Local adiabatic heating, caused by landform; i.e., when
air masses descend from mountaintops (a "rain shadow");
is responsible for many local continental deserts.
Many references are made to the role of human activi-

ties in the transformation of non-arid landscapes to deserts
and are referred to with terms such as "desertification."
This dissertation does not address landscapes which lost
their fertility, became degraded, and which can be described
as being the product of human-induced desertification.
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structure of arid ecosystems
1.

Range of physical conditions (abiotic elements)

Arid ecosystems (deserts) can be characterized by a
great number of common physical conditions, including climate, geomorphology, hydrology, and soils (Evenari et al.,
1971, 1982; MacMahon & Wagner, 1985).

The following is a

brief review of some structural characteristics.
a.

Water--Iack of (rainfall, precipitation)

Arid areas generally have low amounts of rainfall
(Evenari et al., 1972; Walker, 1975; Dawson, 1989).

Rain-

fall pattern is erratic (Evenari et al., 1971; Walker, 1975;
Noy-Meir, 1975; Or shan , 1985; Rubenstein 1989), and patchy
(Sharon, 1981; Orshan, 1985).

Prolonged drought can be typ-

ical of many deserts (Evenari et al., 1971; Dawson, 1989)
and water input to the system comes in discrete, infrequent,
and variable pulses (Noy-Meir, 1973; Orshan, 1985).

Pat-

terns of precipitation in deserts are among the most unpredictable and sporadic (Evenari et al., 1971; Crawford, 1981;
MacMahon, 1981).

Low precipitation is compounded by a high

potential for evaporation, low relative humidity, and high
solar radiation (Evenari et al., 1971, 1982).

Redistribu-

tion of rainfall by runoff is very common, and leads to high
spatial (and temporal) variability (Yair and Shahak, 1982).
In arid ecosystems, ephemeral water sources are much more
common than are permanent ones.

40
b.

Temperature

Arid areas exhibit antagonistic extreme conditions
such as heat-cold (Evenari et al., 1971; Dawson, 1989; Rubinstein, 1989; Zak and Freckman, 1991), and ranges of air
temperatures during the coldest and warmest month are used
in the classification of deserts (Meigs, 1953).

Temperate

deserts experience air temperatures that usually exceed 4050 degrees centigrade (Polis, 1991).

c.

Soil

In most arid areas, the minimal amount of rainfall
required for complete soil leaching is reached only rarely
(Orshan, 1985). Accumulation of layers of gypsum, carbonates, and salts is common.

Sometimes these layers form an

almost impenetrable layer (calichi).

Desert soils vary in

their mineral composition, nutrient reserves, organic content, and capability to hold water (Noy-Meir, 1973, 1981;
Crawford, 1991; Seely, 1991; Zak and Freckman, 1991).

In

general, soil scientists define desert soils as being immature and poor in organic matter, very often saline, and rich
in gypsum (Evenari et al., 1971, 1982).
d.

Exposed land surfaces and landform,
unique colors

Land surfaces in deserts are hardly ever covered
fully with vegetation, which makes them more visible than in
any other ecosystem (Limerick, 1985; Zonneveld, 1989).
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Where they are covered, it is rarely for long periods.

The

result is exposure to high rates of erosion (Evenari et al.,
1971, 1982);

Many arid ecosystems are flat areas which are

covered by stones and pebbles (hamadas, ergs), the typical
desert pavement, and are the result of deflation.
stones are often coated with desert varnish,

Rocks and

a shiny,

brown-black crust composed mainly of iron and manganese
oxides (Evenari et al., 1971, 1982).
In many arid ecosystems, integrated drainage systems
are absent, and drainage patterns originate and terminate
within the arid area (endogenic drainage).

other large,

closed drainage systems such as seasonal lakes (playas) are
also common.

Salt lakes or flats are "one of the unique

characteristics of many desert landscapes" (Forman and Godron, 1986, p. 238).

Only about 25% of global arid ecosys-

tems are covered with sand dunes.
can appear as vast, formless,

Parts of arid ecosystems

monotonous areas.

Others

were shaped by tectonic activities creating basin and range
forms, and were carved by wind and water, resulting in many
unique and dramatic small-and large-scale forms.

Due to the

rich geomorphological elements, deserts are considered by
some to be "the most varied areas on earth" (Forman and Godron, 1986, p.238), yet at times, due to repetition of the
same or similar scenes, deserts may appear to be monotonous
(Forman and Godron, 1986).
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Dominant colors in the arid landscape are the colors of
the exposed soil, rocks, minerals, and varnish, and therefore the color pallet is more in the range
grays, yellows, reds, and whites.

of blacks,

Green is found in many

rocks, yet it differs from the one observed in vegetation.
The blue of the sky can dominate arid landscapes for many
parts of the year.
2.

composition of the biological community (the
biotic element)
Views on the complexity of arid ecosystems vary

greatly.

Some consider them to be relatively simple (Marga-

lef, 1975; Whittaker, 1975); others view them as complex and
biologically rich (Polis, 1991).

Safriel et ale (1989)

expressed the view that arid ecosystems are simple with complex relations.

Biological diversity exhibits different

trends in different biological groups and areas (MacMahon,
1981; Noy-Meir, 1985; Mackay, 1991; Marsh, 1986).

Biologi-

cal communities are of high genetic heterogeneity in arid
ecosystems (Whittaker, 1975) and heterozygosity generally
increases towards xeric and heterogenous environments (Nevo

& Ballis, 1989).

Highly flexible species with wide physio-

logical and ecological tolerance on one hand, and high habitat specialization are expected and observed (Safriel et
al., 1989; Krausman, 1989).

43
3.

Quantity and distribution of biotic materials
Due to limited resources in arid ecosystems, biotic

elements in many cases respond to the availability of critical, scarce resources.

Plants, the primary producers,

respond to the distribution of water that is a limiting factor for most biological processes (Noy-Meir, 1973).

Second-

ary producers and consumers respond to availability and distribution of both water and vegetation, therefore, they also
show spatial and temporal variability in their distribution
(Evenari et al., 1971, 1982; Reichman, 1984; Brown, 1985,
1989).

In arid ecosystems, organisms tend to build up cho-

rologic (horizontal) relationships between and across land
units (Zonneveld, 1989).

Populations seem to be relatively

small, and productivity is low (Noy-Meir, 1973; Dawson,
1989), yet, at certain times and places they can reach levels similar to those in non-arid areas (Noy-Meir, 1985).
Function
Biomass:

the total mass of living matter within a
given volume of environment (Webster's
II, 1984)

Production:
1.

creation of organic material (Whittaker, 1972)

Energy Flow.
components:

This function has two main
Primary production; and consumption

and secondary production.
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a.

Primary

p~oduction

Productivity and biomass in arid ecosystems are
highly correlated with rainfall, therefore variability in
productivity is high.

The lowest extremes of plant biomass

and productivity occur in deserts (Seely & Louw, 1980); however, at certain times and in certain places, deserts show
levels of productivity and biomass that are within the range
of non-arid ecosystems (Noy-Meir, 1985).

In extreme arid

conditions, primary producers do not exist at all, a deviation from the general ecosystem scheme described by Odum
(1962).

Such a zone was identified by Bornkham & Khell

(1989) in the southern part of the western Egyptian Desert.
b.

consumption and secondary production

The utilization efficiency of plant production by
herbivores is low, as it is difficult for herbivores to
respond fast enough to changes in biomass; most of the plant
material is removed by erosion and/or by detrivores such as
termites, ants, mites, and isopodes (Noy-Meir, 1985; see
also 2.c).
1.

Nutrient Flow
a.

Primary productivity in deserts is also lim-

ited by nutrients (mainly nitrogen) at some places and
times.

Nutrients are concentrated around shrubs and in the

top soil layer (Noy-Meir, 1985).

Therefore, many desert

ecosystems are considered to consist of "fertile islands."
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b.

Most of the existing nitrogen is in stable-

soil organic matter.

Annual turnover of mineral nitrogen is

low (Noy-Meir, 1985).
c.

In arid areas, micro-detritivores such as

bacteria are scarce or absent, and macro-detritivores like
tenebrionid beetles (Seely & Louw, 1980) and crickets (Crawford & Tylor, 1984) are responsible for much of the decomposition and recycling of the accumulated detritus in deserts
(Dawson et al., 1989).
The characteristics of arid ecosystems discussed thus
far seem to regulate the following two aspects of arid ecosystems:

Species diversity; and Interactions and feedback

mechanisms.
1.

Species diversity:

Species richness in arid areas

is low and correlated with rainfall or water input.

The

number of species in arid and semi-arid areas is determined
chiefly by the limiting resources, mainly water (Noy-Meir,
1974, 1980).

The percentage of annual species appears to be

higher in arid than in non-arid areas (Zohary, 1959).
2.

Interactions and feedback mechanisms:

behavior of

certain species is modified when exposed to arid ecosystems
on their scarce, unpredictable, and patchy distribution of
resources (Rubenstein, 1989).

Polis (1991) describes arid

ecosystems as areas in which extensive omnivory occurs,
which leads to a high degree of connectivity and complexity
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of food webs.

It is not clear if desert food webs are dif-

ferent and more complex than those in non-arid ecosystems.
Cody (1989) concluded that diversity in growth forms is
apparently highest in areas with equitably low precipitation
and a wide seasonal diversity of growing conditions.

Des-

erts seem to accent certain selective pressures, leading to
cooperative colony foundation and related behaviors which
exist in other ecosystems but may be strongly accentuated by
the patchy distribution of resources (Rissing and Pollock,
1989).

When population sizes and densities in arid ecosys-

tems are low, mostly too low to sustain infections, they
seem to give deserts the reputation of being healthy places
and provide barriers to the spread of pathogens.

Yet, once

infections do occur by introducing infected animals, a "virgin ground" epidemic is caused, which can lead to the eradication of large numbers of animals (Dobson, 1989).
Two regulatory mechanisms involved in the homeostatic
capability of arid ecosystems and non-arid ones--Adaptation
of organisms and Plant succession--will be further discussed.
Adaptation of organisms to arid ecosystems
Adaptation is an important mechanism in maintaining
homeostasis in natural systems.

Knowledge and understanding

of the means that organisms use to survive in arid ecosystems can provide clues and guidelines in human decision
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making regarding interventions via policy making, planning,
and management in ecosystems (Some similarities in adaptations of humans and other organisms to arid conditions are
discussed in the following sections dealing with perception
and culture.)

Adaptation of organisms to arid conditions

has been discussed on many levels and from many points of
view.

Due to the nature of specialization in research, most

of the discussions are separate for plants and animals.
Evenari et ale (1971, 1982) researched adaptations of plants
to desert conditions, while Buxton (1955), Shkolnik (1971),
and Schmidt-Nielsen (1979), among many others, studied adaptations of animals to desert conditions.
Generally, adaptation might take one or more of the
following forms:
behavioral.

morphological, physiological, and/or

In extreme conditions, behavioral adaptation

may be commensurate in importance with physiological; behavior is used to evade environmental extremes (Dawson et al.,
1989).

Adaptation is usually based not on a single device

but on a pattern or design of interrelated adaptive devices
(Whittaker, 1970), and both divergent and convergent lifehistory strategies are found (Polis and Farley, 1980; Louw
and Seely, 1982; Morton and James, 1988; Crawford, 1991;
Polis, 1991).

The adaptation of desert plants leads to the

statement that desert vegetation is conspicuously different
from that found elsewhere.

That includes the preponderance
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of certain growth forms in desert flora that are rare or
absent in other sorts of vegetation:

leafless stem-succu-

lent shrubs, leaf-succulent rosette shrubs, non-succulent
shrubs with photosynthetic stems, and an abundance of annual
species (Cody, 1989).
For animals, the major problem is maintaining the high
inner-water content that constitutes 60-70%

of the bodies

of all animals (Shko1nik, in Evenari et a1., 1971).

Gene-

rally, they follow some of the same paths of adaptation as
plants.

Schmidt-Nielsen (1979) has described the specific

adaptation mechanism of the camel that includes both the
ability to withstand changes in body temperature, loss of
high percentage of body water, and ability to restore water
deficiencies in a short period.

Smaller animals (many

rodents) evade the problem of extreme high temperatures and
low humidity by retreating to subterranean shelters where
conditions are much more comfortable (Buxton, 1955; ShmidtNielsen, 1964, 1979; Shko1nik, 1971).

Many desert animals

have the ability to reduce water loss by excreting low
amounts of water in their feces (Shcmidt-Nie1sen, 1979).
Adaptation of desert arthropods may enable them to lose
water at a lower rate than species in non-arid areas, but
they rarely tolerate a lower water content in their body
(Edney, 1977).

Four main strategies used by plants to cope
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with water as a limited resource were described by Shantz
(1936).
A special group of adaptations is presented by plants
with feedback mechanisms that enable them to respond to the
unpredictable pulses of water in arid ecosystems.

Correct

timing in the response of plants to the availability of
water via feedback mechanisms--in germination, in vegetative
growth, and in reproduction--is of great survival importance.

It is expressed in little or no growth when water is

unavailable, and with more growth with more water (Evenari
et al., 1971; Noy-Meir, 1973).

Such phenomena lead to the

"pulse - reserve" hypothesis as a paradigm for arid areas
(Noy-Meir, 1973, 1974).

According to this paradigm, plants

and animals grow and establish reserves (e.g., seeds, tubers, tissues, eggs) during good times, and these reserves
maintain the individual and/or the population during interim
dry periods when resources are scarce (Polis, 1991).

An

important element in such responses is precise timing.
Feedback mechanisms that are not quick enough, or are too
quick to respond to a "false" signal, that do not represent
sufficient resources, might lead to extinction.
the ability to gauge the

Therefore,

conditions of the resources and

timely response, are critical.

Some plants have developed

rain-gauging mechanisms that improve their chances for survival in a water-deficient environment.
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Evenari et ale (1971) described plants that have developed such mechanisms.

In the buckthorn (Plantago corono-

pus), after formation of the fruit, the plants dry out and
die, and the stalks bend and touch the ground.

In experi-

ments, a few minutes after water is poured over the dry
buckthorn plant, the stalks will curve upward and dry leaves
enclosing the capsules will move outward.

Some of the fruit

capsules will be exposed and will falloff, releasing the
seeds.

Shortly after, germination will occur.

The

responses to water (resembling rain), including takeup of
water by the seeds, occurred.
In all experiments, seed germination occurred only
after seeds went through "after-ripening" (a five-to sevenmonth period of dormancy which happens in nature during the
dry season).

The mechanism shows both the ability of quick

response, yet control of the response to ensure right timing.

A response to a single, isolated instance of rain by

germination will have little chance to survive as no more
rain will follow; seeds that germinated will be lost.

The

need for after-ripening triggers the time germination
happens at the rainy season, when chances of survival are
improved.

One occasion of wetting leads to the release of

only part, not all, the seeds.

Similar mechanisms are

described in the dwarf oxeye (Aestricus pygmaeus) and in the
rose of Jericho (Anastatica hierochuntica) (Evenari et al.,
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1971).

Rain gauges were described in other desert plants

(Burmil, 1972).
Feedbacks, response, and timely response, as characteristics of management, policy, and planning are also of
interest in following parts of this dissertation, and will
be addressed again in Chapters 4 and 6.

Succession in arid ecosystems
The classical Clementian-ordered succession (Clements
1916) was found in many cases to be less ordered and predictable than originally thought (Egler, 1954).

Vogl (1976)

noted that the ordered succession exists only in communities
that are not adapted to disturbances.

Due to the unpredict-

ability of resources, arid ecosystems can be considered to
be naturally exposed to disturbances.
There is little evidence that biologically driven succession occurs among desert plant communities (Seely, 1991;
Fowler, 1986).

Interaction between plants is mainly driven

by competition for water and nutrients.

For succession to

occur, new plant species must germinate, or existing plants
must reproduce vegetatively to replace pioneer species
(Seely, 1991).

In extreme desert conditions (less than 50

mm/year), germination is rare (Seely and Louw, 1980), precluding initiation of succession in this way.

In deserts

with less extreme rainfall regimes, germination may occur
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preferentially in areas protected by existing plants, establishing conditions for succession (Leistner, 1967; Noy-Meir,
1985).
Relatively little is known about plant succession in
the Southwestern

u.s.

deserts.

Studies on changes in desert

vegetation (Shreve, 1929; Shreve and Hinckley, 1937; Murray,
1959) found few changes in the lower Sonoran Plant community
during 52 years of recovery from cattle grazing.

Shreve

(1951) stated that succession does not occur, or it is of
minor importance in the Sonoran desert, as the same species
were also found during and after more than 50 years of
recovery.

Muller (1940) came to the same conclusion while

studying succession in eroded clay flats in the Chihuahuan
desert.

Whittaker (1974) described deserts as super cli-

maxes, areas where environmental modifications are small and
succession is undifferentiated.

MacMahon (1980) stated that

succession is not obvious in deserts and tundra because
precipitation is so low and variable, and the only species
able to revegetate disturbed areas are the limited number of
species adapted to these extreme conditions.

It might be

that observations in arid areas have, thus far, not been
carried out long enough to recognize successional changes
that might be very slow.
The question of invasion by exotic species relates to
this phenomenon.

On one hand, invasion by non-native
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species can be expected due to the existence of open niches;
such openness can be temporary or of prolonged nature.

Yet,

such an invasion is reported only in oases, or other situations were arid conditions do not exist (i.e., springs, personal knowledge).

When cases of invasion by exotic species

in arid areas are reported, they refer to species from other
arid ecosystems, pre adapted to arid conditions.
(1991) reported an invasion by Mesembryanthemum

El-Garieb
~

intro-

duced from South Africa into the coastal area of Egypt.

Stability and sustainability
Stability:

Resistance to sudden change, • . • Reliability: dependability.
(Webster's II New
Riverside University Dictionary, 1984)

Fragility:

The condition of being infirm or physically
weak (Roget's II The New Thesaurus, 1988)

Resilience:

Ability to recover rapidly from change
(Webster's II New Riverside University
Dictionary, 1984)

Stability of ecosystems was a much-discussed topic in
the 1970s.
system.

It represents the homeostatic ability of the

According to Orians (1974), the following meanings

are used to define stability:
1.

Lack of change (constancy)

2.

Resistance to perturbations (inertia)

3.

Speed of return to a stable state following a
disturbance (elasticity), and
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4.

The zone within which the system is capable of
returning to a stable state (amplitude)

Margalef (1974) introduced space and time to stability;
what might seem unstable in the short run or on one scale
might be stable in the longer term and/or on a larger scale.
Based on mathematical models, May (1974) assumed that highly
predictable ("stable") environments put less stress on the
system and therefore permit the evolution of a complex but
dynamically fragile ecosystem.

An unpredictable ("unsta-

ble") environment will require the ecosystem to be dynamically robust, and therefore relatively simple, in order to
persist.

Accordingly, he departed from what he called the

naive view that complexity begets stability (May, 1974).
Noy-Meir (1974) viewed the concept of ecosystem stability as
multivalent and including, among others, concepts of persistence and of resilience.

Fluctuations in population num-

bers, biomass, productivity, species diversity, and species
composition--both within each year and between successive
years--seem to be the largest and most irregular in arid
ecosystems.

This is most obvious in drought-evading orga-

nisms such as ephemeral species.

In general, most arid

populations and ecosystems show low persistence (Noy-Meir,
1974).
On the other hand, it seems that biological fluctuations in deserts are easily reversible and repeatable, and
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good correlations between annual production and rainfall can
be established (Noy-Meir, 1974).

Perennial populations in

deserts often seem to recover within a few years if conditions improve (Noy-Meir, 1974).

In a longer timeframe mea-

sured in decades rather than years, most biological components of arid ecosystems show remarkable stability or
resilience.
According to the same author, within desert populations, it is possible to observe both stabilizing and destabilizing features.

Desert ecosystems were viewed as being

pushed around by climate fluctuations bouncing within a
"stability bowl" with steep walls that keep them from bouncing out (Noy-Meir, 1974).

Beyond a certain level of dis-

turbance, however, the ecosystem undergoes a transformation,
and a new landscape is formed.

In more recent literature,

the term "sustainability" is commonly used.

Franklin (1992)

defined sustainability as the maintenance of the potential
of ecosystems to produce the same quality of goods and services in perpetuity.

'Goods and services include 1) minimal-

ization of erosional losses of nutrients and soil, and 2)
the ability to provide habitats for the full array of organisms historically found in the ecosystem.

Avoiding loss of

productivity while maintaining the genetic potential is the
basis of sustainability (Franklin, 1992).
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The discussion so far has revealed that arid ecosystems
represent high variability of conditions.

Nevertheless, it

is proposed that some general characteristics can be identified:

*
*
*
*

High spatial and temporal variability; and

*

Unpredictability.

Extreme physical conditions (i.e., temperatures);
Exposed ground surfaces and unique landforms;
Scarce resources (i.e., water, nutrients);

Some of these characteristics overlap with those discussed
by Safriel et al. (1989).

Further discussion regarding the

characteristics is presented in the summary and conclusions
to this chapter.
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Perception of Arid Landscapes
Perception: " . • • process by which people select,
organize, and interpret sensory stimulation into a
meaningful and coherent picture of the world."
(Berelson and Steiner, 1964)

Introduction
The preceding section of this chapter discussed characteristics of arid ecosystems.

In this section, perception

of these ecosystems is overlaid onto a layer of "natural
characteristics" of arid ecosystems.

Emphasis is placed on

perceptions and images that contribute to shaping human
attitudes towards these landscapes and on behaviors while in
them.

Two primary aspects of perception of arid environ-

ments are explored:

1) adaptation and adjustment, which is

expanded in the discussion on traditional cultures in arid
landscapes; and 2) perceptual properties of arid ecosystems
that influence the formation of images of arid landscapes.
These two aspects will be combined to establish a set of
common images of arid landscapes, and to identify the
expected and practiced land uses that follow therefrom.
Spoehr (1956) speculated that the way people perceive
the world and the picture they have of it shapes their attitudes and behaviors.

Boulding (1956) has suggested that

perception is one of the elements in image construction, and
that future expectations are part of the image construction.
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While a direct link between perception, attitude, and behavior has not been established (Bell et al., 1990), elements
such as social norms are considered to be involved (Fishbein

& Ajezen, 1975).
Zube et ale (1982) viewed environmental perception as
the process of human-environment interaction and included
both conceptual and practical outcomes.

Ittelson (1978)

noted that environmental perception includes cognitive,
affective, interpretive, and valuative components.

Evalua-

tion is therefore an important element of perception, influencing subsequent activities.

According to Gibson (1979),

the ecological (reciprocal adjustments of individual,
social, and physical environments) properties of environmental stimuli are important in perception, and properties
of the environment are perceived as meaningful entities.
studies by Saarinen (1966) in the arid and semi-arid landscapes of the Midwest, and Sonnenfeld (1969) in the arctic
landscape, suggest that there is an adaptational element in
perception, a position supported by Bell et ale (1990).

In

an eclectic model of theoretical perspectives, "objective
physical conditions" that, among other elements, influence
the "perception of the environment" from which one optional
path leads to "adaptation and/or adjustment" are included
(Bell et al., 1990, p. 123).
This dissertation is concerned with behaviors and out-
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comes--policy making, planning, and design in arid landscapes.

The way arid landscapes are perceived, and the

images constructed of them, play an important role in shaping such activities.

The use of visually descriptive

objects such as paintings and photographs and of verbal
descriptions like those found in novels, journals, diaries,
and poems as sources of images has been demonstrated (Zube,
1982).

In many cases, such images and sources help to shape

the perceptions and images of those who view or read them.
The first type of perception and image construction was
based on direct experience with the landscape, and it goes
through the filter of personal value systems, interactions
with past experiences, and future expectations.

In the

second case, the exposure was to an image that, according to
the image-construction suggestion (Boulding, 1956), had gone
already through the filter of personal value systems, the
interaction of the perceived information with past experiences, and also with the future expectations of the person
who had created the images, and undergoes the same process
in the person who is exposed to the image.

Even if the

details of the description in an image created by another
person are accurate, both the elements chosen to be
described and the way they are described might lead to an
image that is different from the one that may have been
constructed by the person exposed directly to the real
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landscape.
Lyons (1983) demonstrated preferences for familiar
landscapes.

Although arid areas comprise 30-35% of the

global land surface, only a small fraction of the human
population lives in arid or semi-arid landscapes.

Most

global inhabitants have little, if any, direct familiarity
with arid conditions.

For them, images constructed by

others--such as are found in the Bible (particularly in the
Old Testament), in reports and descriptions by desert
explorers and travelers (T.E. Lawrence, Major John Wesley
Powell, Alexis de Tocqueville), paintings by artists like
(George Catlin and Georgia O'Keefe), photographs by Adams
and Weston (among others), and movies such as "Lawrence of
Arabia"--provide the main, or even the only, sources of
information that shape their perceptions, images, and attitudes regarding unfamiliar desert landscapes.
There is a lack of literature regarding indirect
sources for perceptions and images, though such sources
might play an important role in creating "misperceptions"
and images in which certain elements of the "picture" dominate others, rather than inducing balanced images of reality.

One example is the notion that desert landscape means

sand dunes as was depicted in the movie "Lawrence of Arabia," yet only a fraction (20-30%) of global desert landscapes have sand.
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Perception research related to adaptation and
adjustment to arid landscapes
When comparing several distinctive populations, Sonnenfeld (1967) found differences in preferences for relief,
vegetation, and temperature.

Later, in 1969, he hypothe-

sized that populations occupying different environments will
not differ in their perception of contextual elements of
their environments, but will differ in their perception of
focal elements.

In a 1969 study, Sonnenfeld found that

natives differed from non natives in their perceptions of
the same arctic area in which they were both living.
It has been suggested that, to dwellers of non-arid
areas, deserts are laden with negative images of sterility,
death, darkness, and evil (Tuan, 1993).

It is therefore not

surprising that in perception research using photographs,
preference ratings of arid landscapes were lower than for
non-arid landscapes (Balling & Falk, 1982; Lyons, 1983).
Perception is clearly part of culture and undergoes
changes (Tuan, 1993).

For early American settlers, "Land

unfit for agriculture, especially treeless mountains, was
considered simply bad" (Tuan, 1993, p. 145).

Only after the

1870s, when explorers entered the High Plains and the Rocky
Mountains, "did rocky and barren scenes--a mineralogical
topos--enter the American consciousness as in their own way
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beautiful" (Tuan, 1993, p. 146).

Following are two examples

that reflect changes in perception and adaptation to arid
landscapes with time:
a)

Perception of Water scarcity (Drought) by Farmers in
the Great Plains
The negative balance between precipitation and evapo-

transpiration commonly leads to drought (lack of water),
which in most cases leads to crop failure.

Unpredictabil-

ity of conditions makes drought a hazard, an uncertain phenomena.

Saarinen studied the perception of drought hazards

by farmers on the Great Plains.

This area has semi-arid and

arid landscapes that show variability in rainfall within and
between years, leading to uncertainty in the occurrence of
droughts.

Saarinen (1966) found that 84% of the surveyed

farmers mentioned dryness as the area's main disadvantage.
In drier parts of the plains, farmers were more perceptive
of the drought hazard than those in less-dry areas.

The

longer the experience of farming in the area, the more
accurate and closer-to-actual objective measurements were
the perceptions of drought (excluding the oldest age group:
65 years and older).

In general, Saarinen found that per-

ception of the drought hazard varied with aridity, with the
frequency of drought experiences, and with personality.
with more drought experience, there was a reduction in the
number of perceived choices in land uses.
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The study also showed that some adaptation to drought
hazard did take place.

Adaptive responses included changes

in agricultural practices (i.e., changes in farm size, summer fallow, flexibility in production, in use of sites, and
employment), and institutional adaptations (i.e., in taxation, loan repayment, and in services provided).

Not sur-

prisingly, many of these adaptations resemble those used by
other organisms in arid ecosystems, discussed in the first
part of this chapter.

The following relationships have been

identified:
FARMERS

OTHER ORGANISMS

increased size of farm

horizontal connections &
migration

summer fallow

drought escaping, ephemeral
species

use of irrigation

drought evaders, deep root
system

flexibility in production

flexibility in food sources

cash and crop reserves

water and food reserves

use of variable sites

seasonal horizontal migration

b)

Public perception of the desert in Tucson
The livelihood of the indigenous people of the Sonoran

desert depended on recognition of the precipitation pattern
and their responses to it (i.e., use of irrigation systems
(Brown & Ingram, 1987).

Since very early times, the
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livelihood of the Anglo settlers in Tucson has been based on
mining, transportation, and military activities, which are
not directly dependent upon the fluctuations in precipitation (saarinen, 1988).
irrigation projects.

Agriculture was based mostly on
Most of the settlers were from Europe,

one of the few settled continents that does not have deserts.

since these settlers emigrated from more humid areas,

they misperceived the unfamiliar arid and semi-arid conditions (Webb, 1959) and, instead of adapting to the arid
landscape, the Anglo settlers tried to transform the desert
into something closer to the landscapes with which they were
familiar

(Saarinen, 1988).

Attempts to transform the landscape were due to lack of
public awareness (Saarinen, 1988) combined with the arid
landscapes' negative images.

Images such as the epitome of

ugliness and desolation (Pomeroy, 1957), and of a hostile
environment full of hazards such as scorpions, rattlesnakes,
and Apaches (Zube, 1982), were coupled with the stigma of
backwardness of the western part of the United states (Pomeroy, 1957).

Necessity drove early Tucsonans to adapt local

Hispano-Mexican materials and forms in their architecture
and cityscape.

But the special significance of water and

use of local forms and materials were lost after travel and
transportation in the area was simplified with the arrival
of the railroad in the 188Ds.

As a result, more and more

65

Tucsonans took pride in converting the desert into a green,
civilized oasis typical of the Eastern towns they had left
(Saarinen, 1988).

Anthropologists provided reports from

their explorations in the Southwest which romanticized the
desert and its native dwellers.

Such reports developed

knowledge of and fascination with indian crafts and desert
motifs (Saarinen, 1988).

Descriptions of the Arizona-

Sonoran Desert as the arboreal desert (Hornaday, 1908), and
as the greenest of the deserts (Huntington, 1911), followed
the trend of changing perceptions (Saarinen, 1988).

Scien-

tific recognition of the Sonoran desert landscape's uniqueness led to the acquisition (using University of Arizona
funds) of saguaro "forests" by Shantz (later became Saguaro
National Monument East) (Saarinen, 1988).

Such recognition

contributed to the increase in the values recognized in arid
landscape.
In 1929, Colonia Solona was the first neighborhood in
Tucson featuring "desert landscaping" (Saarinen, 1988).

In

the early 1950s, desert shrubs and stones began to replace
grass in landscape design, and the grass-lawn tradition was
seriously challenged in Tucson (Hecht, 1975).

By the mid-

1970s, an estimated half of the new homes in Tucson had nongrass landscaping (Saarinen, 1988).

What was first viewed

as ugly and needing to be changed and improved, turned into
a source of inspiration and pride.

Yet, with all the
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favorable change, for many Americans who live in non-arid
landscapes, the desert remains a place to go through, not to
(Limerick, 1985).

Properties of arid ecosystems as stimuli in the
perception and image construction of arid landscapes
Deserts are among the earth's harshest environments,
part of the empty quarters in a world population map.

Peo-

pIe settled in more accommodating environments have ambivalent feelings about deserts, including indifference and
neglect, yet they also have keen interest in the desert as a
potential economic resource (Tuan, 1993).
In a similar way that the movie "Lawrence of Arabia"
reached a wide range of viewers and shaped their perception
of deserts (mentioned earlier), one of the sources for shaping perceptions and for constructing images of arid landscapes 'til modern days was the Old Testament.

The descrip-

tions originated in, and relate to, the deserts of the MiddIe East, yet apply to many other deserts.

with the Bible's

worldwide distribution, its descriptions and images of deserts have gained worldwide familiarity and influence.

The

influence that the Old Testament had as late as the settlement era of the new continent, America, can be recognized in
names of places such as Mt. Tabor, Mt. Pisgah (both Hebrew,
Biblical names), that were used by the first settlers and
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reused with the movement to settle the west.

The descrip-

tions are quiet realistic, yet, by emphasizing certain
aspects, they were used in many cases to
astonishment.

a~ouse

fear and

They succeeded in doing so, especially when

reaching audiences unfamiliar with arid landscapes.

Most

desert descriptions and images in the Old Testament can be
categorized as belonging to one of two categories:
I.

Descriptions of the harsh desert environment,
creating images of arid landscapes as uninhabitable places; places of punishment that should be
avoided.

II.

Idyllic descriptions of miraculous transformations
of desert landscapes (situations that might occur
in deserts occasionally) leading to the construction of images of arid landscapes as places of
opportunity.
The following discussion reviews and analyzes descrip-

tions and images of arid landscapes according to the characteristics of arid ecosystems identified in the first part of
this chapter.

Next, general types of desert images will be

defined, followed by their expected, perceived, or practiced
policies and land uses.

68
I.

Descriptions of the harsh desert environment:
1.

A place that lacks the resources necessary for
life
a.

water

Water is one of the fundamental human needs that
is threatened in arid landscapes (Tuan, 1993).

The Old Tes-

tament is full of descriptions that relate to the lack of
water.

The desert was described as the thirsty and water-

less land.

When the Israelites traveled in the desert, they

could not find drinking water for three days (Exodus 15:21).
They camped at Rephidim, but there was no water for the
people to drink (Exodus 17:1).

When water was found, it was

not always drinkable, as it was bitter (Exodus 15:22), or it
was considered part of a miracle when it came forth out of
the hard rock (Deuteronomy, 8:15-16).
In more recent descriptions, availability of water
determined the location of settlements in deserts and routes
of travel.

In the Israeli southern desert, there is only

one stream of real running water that can serve for irrigation (Woolley and Lawrence, 1936).

A solder who traveled

between San Francisco and Tucson in 1865 noted that "water
was scarce and wells few and far between, and there were
several stretches .

of more than sixty miles with no

water at all • • •

The traveler had to depend on what water

he could manage to pack in a canteen strung around his waist

69
or on his horse or mule" (Cody and Woon, 1915, p. 23).
b.

Lack of other resources, and low carrying
capacity

Influenced by the scarcity of water, other
resources such as nutrients, vegetation, and productivity in
general are limited, too (see the first part of this chapter).

While wandering through the desert, the Israelites

complained about the lack of resources:
Why did you bring the Lord's community into
this desert, that we and our livestock should die
here? It has no grain or figs, grapevines or
pomegranates. And there is no water to drink
(Numbers 20:4,5).
To Lawrence, many parts of the Israeli desert appear to
be "entirely sterile" (Woolley and Lawrence, 1936, p. 33).
Resources are so limited that the carrying capacity of deserts is low.

It is "In no respect • • • a land for a large

population, and the considerable towns whose ruins now surprise us in the waste all obviously owed their existence to
extraneous forces" (Woolley and Lawrence, 1936, p. 36).
2.

Spatial and temporal variability

These characteristics of deserts are discussed by Evenari et al. (1971), Noy-meir (1973, 1985), Safriel (1989),
Polis (1991), as well as by many others.

The fact that arid

ecosystems are characterized by a high level of variability
of resources in time and place led to many false descriptions of the richness of deserts based on a single or lim-
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ited number of observations made in a limited number of
sites.

Descriptions were cited such as:

"We thought that

the range was everlasting; that there was no end to its
possibilities" by a cattleman reminiscing about the 1880s
and 1890S; the same source continued that "The country
passed over today is admirably adapted to stock raising,
grass being abundant, and water plenty in tanks in the
canyons" (i.e., the Verde Valley in Arizona) (Marion, 1965,
p. 14).
At times, parts of the arid landscape will be transformed by the appearance of large quantities of water.
Descriptions of such relatively rare occasions are presented
as images of idyllic conditions (Isaiah, 32; Isaiah, 41).
Woolley and Lawrence describe the temporal variability in
the cultivated parts of the Israeli southern desert as "the
thin veil of green that February drew over the ploughed valleys of the Bedouins disappears before the suns of March,
leaving the face of the country as bare and hopeless as
before" (Woolley and Lawrence, 1936, p. 35).
3.

Unpredictability of resources

Water is one of the main unpredictable resources in
time, place, and quantity in arid ecosystems; it is one of
the limiting factors in arid areas, and it is in many
aspects the trigger in the system (Noy-Meir 1973).

The main

sources of water in most deserts are water from sources tem-
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porally or spatially outside the deserts (i.e., fossil
ground water, rivers originating in non-arid areas) or
precipitation.

One of the characteristics of precipitation

in arid areas is their within- and between-years variability
(Evenari et ale 1971, 1982).

In arid areas, it might be

common for a spring to fail from one season to another, and
this characteristic is used as an expression of unfaithfulness (Jeremiah 15).
On the other hand, sites that have been dry for many
years can be flooded at once, and the whole landscape is
transformed (Isaiah 35:1-7).

In more recent descriptions,

unpredictability of water was commented upon as follows:
"Thus it is that the rivers of Arizona disappeared at the
most unexpected points" (Brown, 1974, p. 259).
4.

Deserts as empty places, waste lands, dominated by
dangerous creatures

To many with no intimate familiarity with the desert,
it appears to be barren and empty, with a high degree of
exposed rock and soil, thus creating an impression of a
"skeletal" landscape (Limerick, 1985).

Far-reaching views,

sparse human settlements, and the absence of a thick cover
of vegetation give an impression of vacancy and a no-man's
land.

Most of that is an expression of the low productivity

of deserts and their low carrying capacity that sets limits
on human settlements (unless there are no large-scale water
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projects).

Three Old Testament descriptions follow:

"

a land of drought and darkness, a land where no one travels
and no one lives . • • " (Jeremiah 2:6), and " • • . a desert
with no one in it • • • " (Job 38:26).

The desert is also

described as a "waste" (Joel, 2).
The limited vegetation cover and the exposed ground
makes reptiles, insects, and other creatures unavoidable.
Even though many of them exist in non-arid areas, their high
visibility made them into a much more important and fearful
part of the arid landscape:

"He led you through the vast

and dreadful desert, with its venomous snakes and scorpions"
(Deuteronomy 8:15-16).

Later descriptions, such as "

a country where rattlesnakes and centipedes abound" (Rideing, 1879, p. 13), or reports that it was nothing to kill 10
or 12 rattlesnakes on a single trip to town (stratton and
Kitt, 1964) portray the same notion.
In many places, it became common practice to use deserts as waste dumps and as storage of hazardous materials,
leading to many environmental problems (Native, 1992).
5.

Deserts as places of harsh conditions, places of
punishment, of fear, and symbols of destruction.

The extreme climatic conditions in the Sinai desert are
described as follows:

"In summer, of course, it is blister-

ing hot, and in winter cold with the unbridled cold of an
abandoned country over which the wind can rage in unchecked
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fury" (Woolley and Lawrence, 1936, p. 36).

The emptiness

and scarcity of resources lead to the perception of deserts
as a place where no "normal" life can exist.

Deserts seem

to mean destruction of, and fear for, life.

The destruction

of the kingdom of Edom is described as "desertification"
(Isaiah 34:13,14).
Wandering in the desert was considered by the
Israelites a punishment:
The Lord's anger burned against Israel and he
made them wander in the desert forty years, until
the whole generation of those who had done evil in
his sight was gone (Numbers 32:13).
Arid conditions are perceived as harmful and dreadful to
human beings (Exodus 14:3).

Deserts are places of starva-

tion and death; they are worse than slavery:
Was it because there were no grains in Egypt
that you brought us to the desert to die? • • • It
would have been better for us to serve the Egyptians than to die in the desert (Exodus 14:11-12).
These are not places for human beings; only scapegoats are
sent into the desert:
But the goat chosen by lot as the scapegoat
shall be presented alive • • • to be used for making atonement by sending it into the desert as a
scapegoat (Leviticus 16:10).
Some of the descriptions above were probably the source
of common descriptions of, and attitudes towards, arid
lands:

" • • • the great deserts in Arizona, Nevada, Utah,

and New Mexico, which offer little to attract settlers, and
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which a few years ago pioneers were afraid of, as places of
desolation and death • • • " (Muir, 1901, p.6).

The monastery of st. Catherine in the desert of Sinai
was used as a place to send monks who misbehaved in other
locations (personal communication with the monks in the
monastery, 1972).
6.

Arid landscapes are seen as places where one is
exposed to attacks by enemies

The scarce resources and low productivity led to competition and conflicts over their utilization.

competition

over the limited resources in the American west led to endless fights and conflicts between native Americans and the
new settlers, and between other various groups of settlers
(i.e., farmers and ranchers, or ranchers and shepherds)
(Foss, 1960).

Descriptions such as "crafty and vicious" and

"crafty and violent torments" were related to the Apache
Indians (Jeffrey, 1979, pp. 15, 20), and of raids and
killings that took place along trails and roads, on ranches
and farms, which "contributed to the image of the Southwest
as a dangerous and hazardous place" (Zube, 1982, p. 36).
7.

The ugliness and beauty of arid landscapes

The exposed landform, at places and to certain viewers,
appears repetitive and monotonous (Adams, 1887; Clark,
1890).

Others in the 19th and early 20th century have
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described deserts as the epitome of ugliness and desolation
(Pomeroy, 1957).

Parts of the southern desert in Israel is

described as "wearing monotony of senseless rounded hills
and unmeaning valleys" (Woolley and Lawrence, 1936, p. 34).
Arid landscapes also have water and wind curved dramatic
forms and shapes.

The unfamiliar shapes and forms, tinted

with unfamiliar colors to new-comers, lead to descriptions
and comments on the beauty of the scenery of arid landscapes.

Such descriptions can be found in John Wesley Pow-

ell's report on the landscape of the Colorado River.

The

beauty of the mountains in the desert attracted the attention of Corbett (1880), Marion (1965), Murphy (1972), and
North (1980).

Petra in the Jordanian desert was admired not

so much for its ruins, "but for the color of its rocks, all
red and black and grey with streaks of green and blue, •
and for the shape of its cliffs and crags and pinnacles
." (Lawrence, 1941, p. 69).

The exposed geology in the

Israeli desert reveals "all sorts of rocks • . • mingled in
confusion" and "grey-green limestone cliffs • . . crags of
black porphyre

• • • soft sandstone • • • has left long

pink and red smudges on the lighter colours" (Woolley and
lawrence, 1936, p. 31).
8.

Arid landscapes generally lack large
trees and dense shrubs.

When they do occur, they are appreciated and admired.
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They serve as markers of water sites, as a relief from the
sameness of the vegetationless landscape, and as a prospect
of better microclimatic conditions.

comments such as:

"A

scanty growth of grass about the spring offered some relief
to the eye, after the dull monotony of the surrounding desert" (Rideing 1879, p. 219), and " • • • except for certain
trees which follow the bed of the river, poplars, willows
etc. the country presents nothing but a stretch of monotonous white • • • " (Pinart 1962, p. 25) are just a few.

For

much of the year, most deserts lack clouds,humidity, and
fog.

The climate that is dry most of the time, leads to

clarity of the atmosphere and far reaching views that
attract the attention of travelers, painters, and photographers.

At the same time, fog and limited visibility are

common in many coastal deserts.

At times, sand and dust

storms reduce the visibility dramatically.
The dry climate and the low level of parasites led to
the image of arid landscapes as healthy places.

It has been

reported that women:
• • • told friends of the beauty of the west,
of its good climate and healthy way of life. They
noted the disappearance of old ailments and the
feeling of bodily well being they derived from the
activities of outdoor life (Jeffrey, 1979, p. 77).
The mystery around unfamiliar landscapes, and the
exposed ground that makes it easier to recognize minerals,
have also contributed to the images and perceptions of the
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existence of real and imagined minerals waiting to be
extracted (Zube, 1982).

Deserts being scarcely populated,

are commonly used for military maneuvers and secret
activities (Limerick, 1985).

A glance at the maps of states

with arid areas such as California, Nevada, Arizona, and New
Mexico, reveals where the main military areas and large
irrigation projects are.

In Israel, the Negev, the largest

desert, has also the largest military areas.
The deserts in Israel were repeatedly targets for large
afforestation plans and projects, trying to make the desert
bloom (Rokach, 1989).

possible relationships between perception of
arid landscapes and land uses
saarinen (1966), in the study described earlier in this
chapter noted that, with the adaptation in perception of the
drought hazard, the scope of possible land uses was narrowed.
It seems that the various descriptions and perceptions
of arid landscapes have led to the construction of various
(and at times) contradictory images, followed by related
policies, and perceived or practical implications and land
uses.

The following are five suggested possibilities:
1.

landscapes that are no different than non-arid

landscapes, and therefore, should be treated similarly
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2.

3.

landscapes of danger and hardship, therefore:
a.

not fit for normal human habitation

b.

a place of punishment

an empty, deficient, and sometimes ugly
landscape, therefore:
a.

"craving" for transformation and development
(i.e., make the desert bloom: afforestation,
large water projects)

b.

wasteland, best used as dumping sites for
garbage and hazardous materials, for military
maneuvers and other secret operations

4.

landscapes of opportunity and prospect:
a.

exploration and exploitation of minerals and
other resources

b.

unlimited opportunities in land speculation
and development, illegal activities (i.e.,
drugs and weapons smuggling

c.
5.

ranching and farming

different, unique landscapes with:
a.

beautiful scenery

b.

unique organisms

c.

clear atmosphere and far-reaching views

d.

a place for solitude

e.

healthy and comfortable environment in winter

f.

~ragile

landscape
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These lead to various, sometimes competing, land uses:
some of the arid landscapes deserves protection, while some
fit as places for spiritual and artistic colonies, health
resorts, and urban centers.

Protection is one of many per-

ceived and practiced land uses in arid landscapes.

While

forested and heavily vegetated areas were feared mainly
because of the unknown in them, arid areas were (and for
many still are) feared because of what is visible or known
to be in them, or for what is known to be lacking.

culture and Aridity
Culture is:
• • • that complex whole which includes
knowledge, belief, art, morals, law, customs, and
any other capabilities and habits acquired by man
as a member of society (Tyler, 1969).
According to Jackson (1979), landscape is the unity of
humans with the land.

Culture has been defined generally as

a total way of life held in common by a group of people
(Jordan and Rowentree, 1984).

Spencer and Thomas (1973)

viewed culture as invented, carried on, and slowly modified
by people living and working in groups.

According to Tuan

(1993), culture has a variety of meanings:
cal process that changes nature. •
tion • • • Culture is speech
(Tuan, 1993, pp. 6-7).

it "is a physi-

Culture is percep-

. Culture is performance"
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Spencer and Thomas (1973) wrote that each group occupies a particular region of the earth and develops its own
special and distinctive system of culture.

The following

discussion explores examples of the consequences of human
unity with arid lands; of ways of life that relate and show
adaptations to the characteristics of arid ecosystems as
escribed earlier and, therefore, that became part of arid
landscapes.

First, there is a brief discussion of views on

the relations between culture and environment.

This is fol-

lowed by analysis of some cultures in arid landscapes and
the ways they relate to characteristics of arid ecosystems.
Finally, it completes the "profile" of arid landscapes and
follows the line, as discussed earlier, of adaptation to
arid conditions that can occur via changes in perception.
Sommers and Moos (1976) reviewed many of the writings
on geographical and climatological determinism, including
those by Henry Buckle, who in the 19th century believed that
hot climates lead to lethargy.

Frisancho (1979) reviewed

relevant literature, and suggested that special human physiological adaptations to specific extreme environments such
as the hot climates of Africa, do exist and might even be
genetic.

According to Norton (1989), most current geograph-

ers downplay the importance of physical factors in culture.
Out of five cultural themes suggested by Jordan and
Rowentree, three have ecological or environmental aspects.
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Spencer and Thomas (1973) identified the physical environment as one of four entities in a culture.

These examples

demonstrate that environment has been an important factor in
many definitions of culture.

This dissertation concurs with

Bell et ale (1990), who concluded that much of the literature on the influence of climate on behavior is quite
speculative and so far not based on sound empirical data.
The same authors assumed that one of the main problems in
the data has been the attempt to connect specific aspects of
behavior with specific climatic aspects, rather than with
the totality of culture and interactive and adaptive behav-

ior.

In the following section, native cultures will be ana-

lyzed in respect to their interactions with structural and
functional characteristics of arid landscapes that were
identified previously.

The following four characteristics

of arid landscapes interacting with native cultures are
discussed:

1) scarcity of resources such as water and

nutrients; 2) spatial and temporal variability in resources;
3) unpredictability (risk); and 4) low productivity.

The

discussion will also include aspects of population, organization, and technology, following their interrelationships
with the environment as mentioned by Spencer and Thomas
(1973).
1.

Scarcity of water in arid landscapes

This problem is compounded by its unpredictability and

82

spatial and temporal variability.

The distribution of water

in arid landscapes makes rain-fed agriculture and farming-practices common in non-arid areas--practical only in oases,
around springs, in areas with a high water table, and in
years with above average level of precipitation.

For human

populations to survive in these landscapes, they need to
have both an understanding of the nature and patterns of the
various natural water sources and systems, as well as the
ability and technology to make use of these sources.

As a

result of the critical importance of water in arid landscapes, it has become a resource with high intrinsic value,
loaded with symbolic meanings, beyond just a commodity.
Examples of water utilization by cultures in arid landscapes
that are covered in this section include:
a.

Ancient and traditional systems of water
utilization;

b.

Selected modern systems;

c.

Organizations and laws related to water; and

d.

special meanings of water.

a.

Ancient and traditional systems of water
utilization

In the Sonoran desert in Arizona, in prehistoric
times, earthern canal systems several miles long and up to
20 feet wide were developed around the confluence of the
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Salt and Gila river basins.

The canals carried water to

fields lining the river terraces, and brush dams were used
to divert water to the cultivated plots (Conzen, 1991).
According to simmons (1972, 1982), the Native American Pueblos in the upper Rio Grande River in New Mexico employed
small canals, check dams, and flood irrigation systems.

In

Chaco Canyon (New Mexico), until the middle of the 13th
century, extensive Anasazi water-control systems existed.
These sophisticated systems used runoff water to irrigate
terraces (Cordell, 1979).
In the Negev, the southern and largest Israeli
desert, Evenari et ale (1971, 1982) specu-lated that most
ancient water sources must have been contact springs.

Such

water sources can be used immediately, and no specific
access efforts or devices are needed.

Since these sources

are too few and not evenly spread to support even a nomadic
population, other water sources were found in the Wadi
(wash) beds.

There, puddles are left after flash floods,

and when those are dried out, primitive seepholes were dug
to reach groundwater.

Wells (lttamila lt ) were dug three to

six meters deep, and 50-60 centimeters wide (Evenari et al.,
1982).

Such wells were in use since ancient times and are

mentioned in the Old Testament (Genesis 21:25,30; II
Chronicles 26:10).
Surface water provided another source for domestic use.
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This source had developed from primitive natural rock holes
to the digging of open cisterns, and finally to the construction of roofed-over cisterns excavated in rock (Evenari
et al., 1982).

The interaction of the arid environment and

technology is also demonstrated by the Israelites, who were
able to settle the Negev only after developing cisterns.
cisterns were either hewn out of rock, or dug into the
impermeable loess loam and lined with large stones to ensure
stability.

Hillside channels with silting basins were dug

to collect and direct the runoff from a catchment area of
about ten hectares (Evenari et al., 1982).
The Nabatians, who settled the Negev during the early
centuries A.D., engaged in runoff farming.

They elaborated

on runoff systems of terraces that were created as far back
as the Chalcolitic period (about 3000 B.C.).

Evenari et al.

(1982) speculated that this method suggests that people,
consciously or unconsciously, partially imitated adaptations
of other organisms and realized that the larger plants and
denser vegetation existed along the lower places where runoff water concentrated.

Once the system was extended to a

larger scale, and large catchment areas were developed, erosion and siltation hampered the effectiveness of the system.
Evenari et al. (1982) concluded that successful desert systems were built to minimize the use of the limited
resources, not to maximize yields.
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b.

Selected modern water systems

The Mormon culture is described by Conzen (1991)
as an example of a newly arrived culture to the semi-arid
landscape at the eastern fringe of the Great Basin Desert.
The Mormons had no irrigation experience, could not draw
upon local irrigation precedents, and arrived with minimal
capital.

The irrigation system became part of the Mormon

settlement.

Larger irrigated fields surrounded the town.

Later, modern systems in the Western United states ignored
natural drainage patterns and systems.

They were intent

upon using technology as the ultimate solution to all problems.

Rather than adapting to the scale and nature of the

resources in the arid landscape, the arid landscape was perceived (and by many still is) as a landscape that demands
transformation so agricultural practices and life forms and
densities will follow those in non-arid landscapes.

Large

water projects were executed, and water transferred across
both natural and political boundaries (Wurster, 1985).
c.

organizations and laws related to water

Both organization and law are considered part of
culture (Tyler, 1969; Spencer & Thomas, 1973).

The Rio

Grande Valley is considered distinctive in the commonality
of water use in the Hispanic and Indian farms.

Hispanic

water institutions and collective water management contrast
sharply with the more modern individualism practiced in
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Colorado and Arizona (Conzen, 1991).
In the Spanish settlements along the Rio Grande,
irrigation was a community undertaking.

Water-utilization

needs led to the creation of special institutions that were
a combination of Roman and Islamic traditions introduced
into the Southwest.

The Mormon social organization, rooted

in their religious beliefs, was extended to the use of the
most precious resource necessary for survival:

water.

Water and land were allocated by the church (Conzen, 1991).
charging market prices for water was regarded by the Mormons
as profiteering, and over-appropriation as water hogging
(Hudson, 1962).

In the oasis of Siwa, located in the west-

ern Desert of Egypt, water organization systems are similar
to (and preceded) those in the Rio Grande Valley.

Water

systems there are a communityaffairj one person is put in
charge of water allocation according to water rights, and
another one handles disputes over water use (Fakhry, 198-j
personal observations, 1987).
Powell, in his 1878 report on the arid lands of the
united states (Powell, 1962), recognized the central role
water would play in settling the West, and therefore
recommended that ownership of water sources not fall totally
into the hands of one or a few landownersj the rest of the
land would become useless.

Neglecting this recommendation

led to many conflicts and failures in early attempts to

87

settle the West (Foss, 196_).

Water doctrines in the East

and in the arid West of the united states differ.

The Prior

Appropriation doctrine of the West is more an American
innovation.

According to this doctrine, stream water rights

could be owned separately from ownership of riparian land,
reflecting the necessity to use water away from the stream
for such purposes as mining or irrigation).

Yet, the doc-

trine does not reflect the need to handle water sparingly,
as it includes a provision of "use it or lose it" that
encourages over-use of water.
d.

special meanings of water

Water has gained special meanings in arid landscapes.

In the three monotheistic religions that originated

in or at the edges of arid landscapes--Judaism, Christianity, and Islam--water plays an important element in religious rituals.
2.

Spatial and temporal variability in resources

Permanent settlements in arid landscapes were in the
past limited in place and in time.

Historically, human

culture in deserts was primarily of a nomadic nature.

Pas-

toral nomadism is a common response to the spatial and temporal variability in vegetation common to arid areas.
According to Johnson (1969), nomadism is a livelihood form
that is ecologically adjusted at a particular technological
level to utilization of marginal resources.

Marginal
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resources can be a result of areas being too dry, too high,
or too steep for traditional agriculture to be viable, and
the nomadic pastoralist makes use of resources that are
temporal and otherwise neglected (Johnson, 1969).

While

marginal temporary resources can occur in arctic and alpine
tundra (Safriel et al., 1989), only in the arid areas do
they seem to be coupled with a high level of unpredictability in time and space.

Bobek (1962), Sauer (1950), Johnson

(1969), view nomadism as a specialized offshoot of the traditional agriculture that has developed along the dry margins of rainfall cUltivation.
Diversity and flexibility have long been typical
responses to arid landscapes.

In the Sonoran Desert, native

tribes showed variable adaptations to specific conditions.
The Hiaked O'odham ("sand people") sparsely populated the
desert, moved constantly, and collected plants and animals,
drinking from scattered waterholes and rocktanks filled by
rainfall.

In contrast, the Tohono O'odham maintained semi-

permanent settlements.

They were Saguaro cactus gatherers,

and "arroyo mouth" (ok chin) farmers.

They had winter vil-

lages in the foothills of the mountain ranges, near permanent springs; survival in summer villages lower down on the
desert floor during part of the year was based on wild and
cultivated surpluses.

When conditions got bad, these people

joined the Akimel O'odham ("river people"), who settled in
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villages along the Gila and Santa Cruz rivers.

There, they

either planted temporary fields near those of their hosts,
or exchanged labor for a share of the crops (Brown & Ingram,
1987).

Confinement of the O'odham to reservations inter-

rupted the traditional ways of coping with their variable
and unpredictable environment.
In the deserts of the Middle East, nomadic tribes were
common and included the Bedouins, a group of tribes that
occupied the Middle Eastern deserts.

Many modern govern-

ments find nomadism to be a disruptive phenomenon to modern,
organized, and stable ways of life.

As a result, most gov-

ernments try to change the nomadic lifestyle to permanent
settlements.

Summary and Conclusions:
Unique:

Are Arid Landscapes Unique?

Being only one of its kind, unusual.
Webster's II New Riverside University
Dictionary, 1984

While definitions, meanings, and descriptions of landscape components are widely discussed in the literature, a
process to describe a landscape or build its profile has not
been detailed.

The process used here was to overlay behav-

ioral and organizational adaptations to arid landscapes onto
identified characteristics of the "natural" system, and also
on human aspects such as perception, and then images were
constructed.

The result is, in general, characteristics of
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arid landscapes.

For more specific landscape identity,

local characteristics must be added.

For the purposes of

this dissertation, the general profile of arid landscapes
suffices.
Are arid landscapes unique?

There do not seem to be

quantitative measures with which to make such a judgment; it
has to remain on the qualitative level.

Arid ecosystems are

considered the ultimate extreme of terrestriality (Goodall,
1973) and at the edge of the earth's distribution of viable
habitats (Slobotkin, 1989).
Forman and Goodron (1986) consider deserts to be the
most varied areas on earth.

Deserts range from areas with

cacti forests to almost-sterile areas deviating from the
general scheme of ecosystems by lacking primary producers.
Conflicting descriptions and evaluations seem to reflect the
high variability among and within deserts, which make general characteristics hard to define.
Temperatures and precipitations also vary enormously.
Temperatures can reach the highest levels on earth, and
precipitation rates are among the lowest levels possible.
These variabilities make meaningless statistical means.
Soils are immature in most sites, and most of the ground
lacks vegetative cover.
common.

Desert pavements and varnish are

Drainage patterns are endogenic, and land forms

such as flat salt lakes are considered unique.
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On the functional level, variability is also high.
Some deserts (or desert parts) appear to be simple systems
which lack biological control and are triggered by water;
others are considered complex.

One possible conclusion is

that deserts are simple systems with complex interactions.
It is not clear if desert food webs differ in structure and
complexity from non-arid ones.

The patchy distribution of

resources leads to patchy, and at times, downright low
productivity with low carrying capacity--small populations
with a high stochastic element.
Low precipitation makes desert vegetation depend mainly
on water runoff systems, and its distribution varies from
diffuse to concentrated.

The arid flora shows a percentage

of annuals higher than the global average, with some of the
most unusual forms of plants.

Organisms in arid landscapes

tend to show a varied range of structural, physiological,
and behavioral schemes of adaptations, with high genetic
variability.

The camel is able to relax its homeostatic

system, although homeostasis is considered one of the characteristics of mammals.
Some will tend to conclude that there is nothing special about desert ecology apart from the ecology of environments characterized by patchiness, disturbances, environmental unpredictability, resource scarcity, and local
episodic abundances.

None of these is unique to deserts
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(Safriel et al., 1989).

Disturbances are typical to tropi-

cal coral reefs, severe temporal fluctuations with a strong
stochastic element occur in ponds, and resource scarcities
affect tropical forests (minerals) and ocean depths (light).
Episodic resource abundances are typical of arctic tundra.
If uniqueness in deserts does exist, the co-occurrence of
all these features over relatively small areas and within
relatively short time spans is where it manifests itself
(Safriel et al., 1989).

And, if the total is more than the

sum of the parts, as Odum (1986) has proposed, then that by
itself might make arid ecosystems unique.
Extreme conditions, limited resources, high spatial and
temporal variability, unpredictability, and exposed landforms can be defined as general characteristics of arid
landscapes.

Even if one or some of those can be found in

non-arid landscapes, their co-existence in deserts can be
considered unique.

Arid landscapes show a range of stabil-

ity, yet it seems that this range might be narrower than in
non-arid ones.

positive feedback mechanisms seem to start

operating earlier than in other ecosystems.

That factor is

coupled with what seem to be non-existent or slower processes of succession than are familiar in other systems.
Overlaying human aspects on the "natural" ones seems to
enhance some unique characteristics of arid landscapes.
Both physically and culturally, deserts appear as patchy
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landscapes, vast stretches of desolation with rich islands.
Perceptions and images of most arid landscapes seem to have
many negative aspects for most people.

In landscape-assess-

ment studies, photographs of arid landscapes have been rated
consistently lower than non-arid ones.

Nevertheless, in

other cases, they were described as being attractive and
possessing spiritual qualities.
Three main monotheistic religions originate in arid or
semi-arid landscapes; not in other landscapes.

Perception

of arid conditions such as drought seem to change and get
more accurate with time.

connections between perception,

perceived qualities, and practical implications (such as
land-use patterns) are suggested.

Native populations seem

to show behavioral adaptations to arid characteristics.
Some of the adaptations seem to parallel adaptations of
other organisms.

Water seems to playa special role in the

organizational and spiritual life of desert dwellers.

Flex-

ible nomadism has been a mean of adaptation to the spatial
and temporal variability.

Some of the adaptations expressed

in culture can be found in various non-arid landscapes, but
again, their co-occurrence as a group in arid landscapes
might be unique.
The cultures described in this chapter show that all
were involved in various degrees of adaptation to, and/or
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changing the arid landscapes in which they lived.

Native

and modern adaptive cultures (the farmers in the Midwest)
were involved in mutual adaptations, and changes were kept
within the stability range of the landscape.
this range seems to enhance sustainability.

staying within
Non-adaptive

cultures are engaged in large-scale transformations of arid
landscapes, trying to bridge spatial and temporal variabilities, and lead to more uniform patterns.

Modern technology

enables such transformations which overcome natural-negative
feedback mechanisms.

Such patterns, though they might

appear to be successful in short periods of time, are probably beyond the stability range of arid landscapes, and in
the long run lead to unsustainable conditions.
By definition, protection falls within the realm of
the landscape's sustainable range.

Therefore, any changes

done to the landscape to support this land use--even changes
done to accommodate visitors--should be kept within the stability range of the specific landscape.

The boundaries of

this range might be hard to define, yet it is very clear
that changes should be based on perception and understanding
of realistic arid landscapes characteristics; it should
include adaptations, the nature of which might be revealed
by understanding adaptations of various organisms in arid
landscapes, some of which were discussed in this chapter.
It is very clear that almost every organism is involved in
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one way or another in modifying its environment.

While

native cultures with their technology tended to minimize the
use of the limited resources, modern settlers in arid
landscapes try to maximize yields and transform spatial and
temporal variabilities into more uniform patterns.

It

appears that non-arid dwellers have difficulty in perceiving
and understanding the characteristics of arid landscapes.
Such difficulties seem to be at the base of problematical
and failed policies and projects in arid landscapes, as will
be explored in the next chapter.
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CHAPTER 4. PROBLEMS, FAILURES, AND SUCCESSES IN POLICIES
AND PROJECTS IN ARID AND SEMI-ARID LANDSCAPES
Introduction
The previous chapter dealt with the structural, functional, perceptual, and cultural characteristics of arid
landscapes.

Various examples of adaptations to these char-

acteristics were discussed.

This chapter deals with exam-

pIes of failures and problems in methods, policies, and
projects in arid and semi-arid landscapes.

It starts with a

general review of causes for failure in policies and projects.

Then, specific case studies in the literature are

described and analyzed.

The description of each case

includes the characteristics of arid landscapes that were
neglected and led to the problem or failure.

Based on the

case studies, two descriptive and explanatory models are
developed.

A third model is proposed as an alternative that

may reduce or eliminate many of the problems and failures.

Causes for and Types of Failures and Problems
Measurement criteria are needed in order to define a
policy, a method, a plan, or a project as being a success or
a failure.

Ingram and Mann (1980) viewed the measure of

success and failure of policies as being very complicated,
undefined, and of a highly subjective nature.

Nagel (1980)

discussed measures of success or failure after policies were
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adapted.

In terms of intent, policies that have achieved

their intended goals can be considered a success (and a
failure if not).

Success can also be defined if benefits

exceed cost, and desirable outcomes exceed undesirable ones.
Failures in policies and related projects have been attributed to various causes.

Pressman and Wildavsky (1973) dis-

tinguished between causes for failure that are "built in"
when the policy is formulated, and causes related to later
stages in the policy process which they and Nagel (1980)
call implementation.

In the "built-in" causes for failure,

Pressman and Wildavsky list: 1) venturing into unfamiliar
areas and assuming similarities to a familiar area; 2)
bypassing agencies and people; and 3) taking shortcuts due
to lack of time.

According to Ingram and Mann (1980), the

following "built-in" causes can be added:

4) policy goals

are not coherent, and no clear priorities are set; 5)
unrealizable aims; 6) policy is in direct conflict with
other policies, so goals can scarcely be accomplished; and
7) wrong causes of problems are identified by policy, and
"solutions" might make things worse.
In the implementation process, Pressman and Wildavsky
(1973) list the following causes:
out any power to back them;

1) agreements made with-

2) multiplicity of actors and

points of decision making; 3) attempts to tie together the
achievement of goals that demand different paths and actors;
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and 4) not allowing for flexibility to on-site adaptations.
Ingram and Mann (1980) added that:

5) time is a particular

enemy to policy success--old policies, if not reformed, tend
to be ineffective; and 6) local factors and characteristics
unique to a specific implementation context have a strong
and direct effect on outcomes.
In the analysis of the following cases, the two criteria used by Nagel (1980) will be used:
policy, method, plan, or project.

1) intent of the

If reality differs from

that intent(s), it will be considered a failure and/or a
problem creating situation; and 2) quality of outcome(s).
If it makes humans and the landscape targeted in the intent
better off, it will be considered a success, if it makes one
or both worse off, it will be considered a failure.
For each of the following case studies, the analysis
will include the appropriate characteristics of arid landscapes, and the perception types that were developed in
Chapter 3.

Description and Analysis of Case Studies
1.

Land Survey Methods and Land Disposal Plans
The system of rectangular land surveys imposed upon the

landscape without regard to topography was possibly the most
logical method for use in the non-arid parts of the united
states (Foss, 1960).

In the western part, however, it has
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created problems of land disposal, land ownership, and land
use.

Major John W. Powell, in his 1878 report, Lands of the

Arid Region of the united states, predicted that:
• • • if the lands are surveyed in regular
tracts as square miles or townships, all the water
sufficient for a number of pasturage farms may
fall entirely within one district. If the lands
are thus surveyed, only the divisions having water
will be taken, and the farmer obtaining title to
such a division or farm could practically occupy
all the country adjacent by owning the water necessary to use it.
(Powell, 1962)
Therefore, he proposed that land survey in the arid
regions be based on topography and ensure access to water to
the largest possible number of units (Powell, 1962).

As

expected and predicted by Powell, sites with water were the
first ones to be transferred to private ownership, and that
excluded the use of adjacent public lands by other settlers.
Exclusive use of those adjacent lands was actually given to
the owner of the water source (Foss, 1960, p. 28).
The results of the disposal of the
fered from the intended one.

publi~

lands dif-

Instead of a pattern of equal

homestead units, a pattern of larger, unequal units was created.

Competition and conflicts between farmers and ranch-

ers over the use of water sources led to loss of human life,
and to the abandonment of farms and areas cleared of native
vegetation for farming.
common results.

Erosion and land degradation were

In both, the intent of the policy, and in

the outcomes, the intentions of disposal of public lands in
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the West, failed.

While Powell's perception of arid land-

scapes as being different from non-arid ones was correct,
decision makers seem to have held the perception that arid
landscapes were no different from the non-arid.

Using a

method of land survey that did not fit the scarce water
resources and their high spatial and temporal variability in
the arid landscape, was a major cause for failure of the
plan for land disposal.

2.

Land Enclosure Methods
East of the Mississippi, land enclosures were generally

small, and were ordinarily fenced with stones, rails, or
dense hedges.

In the West, these methods were impractical

because of the large areas involved and the lack of wood for
rail fences.

The 1874 invention (by J.F. Glidden of Illi-

nois) of barbed-wire fencing, and a machine for making it,
changed the face of the West.

It represented a correct

response to the scarcity of resources, i.e., conventional
fencing materials, and the need to use and fence much larger
areas due to the low productivity and high spatial and temporal variability of resources typical to arid landscapes.
Yet, the success of the fencing system, due to its easy
adaptability to arid conditions, resulted in illegal fencing
of public lands necessitated by failing land-allocation policies (Foss, 1960).

This example justifies the complexities
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in defining successes and failures mentioned by Ingram and
Mann (1980).

Success in one aspect--the method of fencing

that recognized the different characteristics of arid landscapes--led to failure in the results, when combined with
policies that failed to make the same recognition and were
governed by the perception that arid landscapes are similar
to non-arid landscapes.

3.

Allocation of the Water in the Colorado River
Allocation of water to various users/states in the Col-

orado River Basin was based on river-flow measurements taken
during a limited number of years.

The whole range of vari-

ability in precipitation and related river flows was not
covered in the measurements.

It turned out that the flow

measurements not only did not cover the whole range of variability in river flows, but the period covered in the measurements was unusually wet for this area (Ingram, 1990).
The hard fact was that the water supply in the river, "although uncertain, was definitely not sufficient to satisfy
every state's entitlement on paper" (Ingram, 1990, p. 50).
The state of Arizona, fearing the curtailment of its
water rights, failed to ratify the Colorado River Basin Compact of 1922 which intended to settle water allocation to
the upper and lower basins of the river.

Arizona was in

fear that California was pirating her water.

California had
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disputed Arizona's entitlement, and upper-basin representatives had reason to fear that, once their share of water was
put to use in the lower basin, it could never be retrieved
(Ingram, 1990).

If there had been an understanding of the

high spatial and temporal variability and unpredictability
in precipitation, in water quantities, and therefore in
river flows, that are so typical to arid landscapes, overallocation entitlement on paper might have been avoided.
Failure to recognize and perceive correctly the unique
characteristics of arid landscapes led to long-lasting disputes.

Not only did the simple water-allocation plan fail,

but in order to achieve agreements, distorted allocations
and costly legislation were needed (Ingram, 1990).

4.

The First American Homestead Act of 1881
The homestead acts were designed to provide families

with a piece of farming land in the West on which to sustain
its existence.

It was one form of disposal of the public-

domain land (Foss, 1960; Culhane, 1981).

The first home-

stead bill, signed in 1862, provided that any citizen could
acquire title to 160 acres of surveyed public land by paying
a small fee, and if certain improvements were made and the
residence on the property was maintained for five years
(Foss, 1960).
way:

Hibbard described the Act in the following

"The idea of the farm small in acres within the semi-
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arid regions was tenacious, but untenable. It was even
vicious in its operation" (Hibbard, quoted in Foss, 1960, p.
22).

Most of the land was of such low productivity that

homestead tracts were too small to provide a reasonable living.

consequently, stockmen and farmers were forced to sup-

plement their homesteads with "free land" or go bankrupt
(Foss, 1960, p. 3).

The size of each parcel was based on

farm size in the humid East.

However, in most of the arid

West, rain-fed agriculture is almost impossible, and water
sources for irrigation are critical.

In ranching, the area

needed to support a family is much larger than the plot of
land provided by the Act.
Failures in perception of the scarcity of resources,
their spatial and temporal variability, and their unpredictable nature in arid landscapes led to inappropriate
responses and then to failure in achieving the intended
immediate goal:

successful settlement of the West.

The

result of the unfit Act was endless disputes over water
sources between ranchers and farmers; disputes that cost the
life of many settlers.

Settlers cleared the native vegeta-

tion in preparation to farm the nonfarmable land.

When they

later had to abandon the land, the result was soil erosion
and long-lasting environmental disaster (Foss, 1960).
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5.

The 1873 Timber Culture Act
This Act was supposed to be a modification of the 1862

Homestead Act, and was to have devised a more realistic
method of public-domain land disposal in the arid West
(Foss, 1960).

The law provided that any person who would

plant 40 acres with trees not more than 12 feet apart, and
keep them in a healthy, growing condition for 10 years,
would receive title to the quarter-section of which the 40
acres were part.

A plan to cover the plains with trees

probably seemed reasonable enough to Congressmen from the
states of the humid East, who comprised most of the Congress
in 1873.

It clearly represents a massive misunderstanding

of the scarcity of resources such as water and fertile soil
in arid landscapes.

Luckily, it soon became evident that

the law was impractical and an invitation to fraud (Foss,
1960, p. 23).

Perceptions of arid landscapes as empty and

deficient and needing transformation to resemble forested
landscapes that lawmakers were familiar with, seem to be in
the root of this Act.

Hibbard described the results as

" • • • one of the most complete failures

II

(Foss, 1960,

p. 23).

6.

The 1877 Desert Land Act
After realizing that large Western areas were unsuited

to cUltivation because of lack of water, the Desert Land Act
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was passed.

According to this law, a settler could purchase

one section (640 acres) of land provided he would irrigate
it within three years after he had filed.

This Act recog-

nized, 15 years after the first Homestead Act was passed,
that an acre in the arid west would not produce as much as
an acre of land in the humid East.

Yet, efficient irriga-

tion of 640 acres by one family was impractical; furthermore, a settler was unlikely to have the capital to install
such an irrigation system and, even
was no source of water to tap.

~f

he had, there usually

This law was almost a com-

plete failure because of the unavailability of local water
sources (Foss, 1960).

This law perpetuated the misunder-

standings of the scarcity of water sources and their spatial
and temporal variability in arid landscapes.

While it was

based on the realization of the necessity to irrigate arid
landscapes in order to be able to farm them, it failed to
recognize the immense effort and expenses associated with
irrigation in arid landscapes, and did not provide for onsite flexibility.

7.

The Kincaid Act of 1904
The Kincaid Act was special legislation for northwest-

ern Nebraska, meant to remedy a situation:

the "area had

been passed over by homesteaders because it was unsuited for
cultivation" (Foss, 1960, p. 25).

The 640-acre unit
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provided by the Kincaid Act was a "guesstimate of the amount
of land needed in that particular area for a successful
operation" (Foss, 1960, p. 25).

This Act, as a response to

previous failure, recognized the low productivity of arid
landscapes and responded by increasing the size of the unit.
The perception of arid landscapes as being different led to
appropriate legislation.

The result was success:

most of

the land was settled, and the intention of the Act was
achieved.

8.

The 1909 Enlarged Homestead Act
The Enlarged Homestead Act provided 320-acre plots to

settlers in the West.

It came after recognizing previous

failures--most previous homestead acts--and after the success of the Kincaid Act of 1904.

In the Enlarged Act, the

area provided was double that provided in the earlier Homestead Acts, but smaller than the 640 acres provided in the
Kincaid Act.

Foss (1960) speculated that Congress was prob-

ably reluctant to depart too much from the previous Acts,
and was hoping that recognition (around 1900) of the dry
farming system might resolve the problem of farming in the
arid West.

The dry farming system included summer-fallow,

based on alternating patches of land each year between cropping season and fallow.

Though this system was described by

Franklin K. Lane (Secretary of the Interior), as "the most
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valuable discovery made in recent years as affecting the
public domain" (Foss, 1960, p. 25), it did not resolve the
problem of farming in arid landscapes.

Foss described the

outcomes of the Act as follows:
Thousands of deserted shacks and rusty windmills dotted the plains and symbolized the blasted
hopes and wasted years of homesteaders who had
tried to make range land into crop land. The
human cost was high and the destruction of the
range was a tremendous loss, not only to the
stockmen of that day but to the succeeding stockmen for years to come. • • • it also removed the
moisture-retaining grass cover and resulted in
accelerated erosion. (FOSS, 1960, p. 26).
The perception that arid landscapes can easily be transformed to farming land resulted in an inappropriate act.
The Act was not good enough for arid landscapes, and its
negative results to humans and landscapes were imminent.

9.

The stockraisinq Homestead Act of 1916
In this Act, passed 54 years after the first Homestead

Act of 1862, Congress extended the provided area to 640
acres.

However, by then, the remaining public lands were

generally of low productivity.

No longer were 640 acres

sufficient, and the social and economical costs caused by
unsuitable policies were again repeated (Foss, 1960, p. 27).
This Act shows misunderstanding of the fragility of arid
landscapes.

At first, there was misperception of the arid

landscape:

it was perceived as no different than non-arid
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landscapes.

Then, when the perception was changed, its

change wasn't quick enough to fit the changing conditions
caused by the acts based on misperception.

Changes were

made too late, with too little flexibility; feedback mechanisms were not effective, leading to failure.

10.

Irrigation and Development Around the Aral Sea
In 1960, planners in Moscow inaugurated the Aral Sea

project which was designed to transform semiarid wasteland
into cotton, rice, corn, and livestock land by doubling the
irrigation area.

The project's early years were a success,

and the production of cotton exceeded quotas.
long run, results were disastrous.

But, in the

Water taken for irriga-

tion eliminated flows in the rivers before they reached the
sea.

After 30 years, the level of the sea dropped 12m,

reducing the area of the sea by 40%; what used to be coastal
towns are now located miles inland from the sea.

Oversalt-

ing of the sea killed 20 out of the 24 native commercial
fish species.

The shrinking sea left exposed land areas

covered with dry salt which was easily carried by wind
across broad areas far from the sea.

About half a ton of

salt/sand mix falls on each irrigated acre per year.

There

is now a greater need to use fertilizers and pesticides,
which in this closed basin accumulates in the ground water.
with the shrinkage of area and volume, the sea could no
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longer function effectively as a climate moderator; temperatures got more extreme, and the growing season was shortened.

To keep the fish industry going, fish are now brought

from hundreds of miles away.

The area is no longer able to

support the population it did before the project was inaugurated, much less the increase in population driven by the
early years' success (Brown, 1991).
In the planning of this project, misunderstanding of
the connectivity of ecological systems and misperception of
the different character and fragile nature of arid/semi-arid
landscapes led to an overly ambitious transformation scheme.
This ended, in the long run, by missing its goals and worsening the conditions of both humans and the landscape.

Descriptive and Explanatory Models
six elements are proposed here as important in the
analysis of the previous examples:

1) Locus of decisions

regarding methods, policy-making, and project designs; 2)
Locus of implementation for those decisions; 3) Type of
relations between the loci (i.e., hierarchy without feedbacks or allowance for feedbacks); 4) Timing the interactions and feedbacks between the loci; 5) The degree of
familiarity and understanding of the characteristics of arid
landscapes and the type of perception that those making
decisions have; and 6) Allowance for on-site flexibility.

110
Based on these elements, the following three explanatory models were constructed:
I.

Model A (fig. 4.1) describes and explains failures

and problems due to:

separation and remoteness between the

locus of decision making which was non-arid, and locus for
implementation that was arid; relations between the loci are
hierarchical and lacked feedback; unfamiliarity and misunderstanding of the characteristics of arid landscapes; perception that arid landscapes are either not different from
non-arid landscapes, or that they are empty, deficient landscapes in need of transformation; and lack of flexibility
being allowed at the locus of implementation.

LOCUS OF DECISIONS

~

Non-arid Landscape

~\
Fig. 4.1.

L_O_C_U_S_O_F_T_AR_GET

Model A:

Failures and Problems

This model fits the following examples that were analyzed previously in this chapter:

the rectangular land-
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survey method, the allocation of the water in the Colorado
River basin, the first Homestead Act of 1881, the Timber
Culture Act of 1873, and the Aral sea project.

A variation

of this model is the land-enclosure method using barbed
wire.

The invention of barbed wire represents adaptation to

characteristics of arid landscapes.

Yet, when it was prac-

ticed with policies not similarly adapted, the coupled
result was failure.
II.

Model B (fig. 4.2) describes cases that represent

some successes, problems, and failures.

There is separation

and remoteness between the locus of decision making which
was non-arid, and locus for implementation that was arid;
relationships between the loci are hierarchical, yet there
is feedback; there is lack of familiarity and understanding
of the characteristics of arid landscapes; perceptions that
arid landscapes are either not different than non-arid landscapes, or that they are empty, deficient landscapes in need
of transformation; and no flexibility was allowed at the
locus of implementation.
When the response to the feedbacks and the following
changes were quick enough, there was success (the Kincaid
Act of 1904); when the response was not timely, when it came
too late and related to conditions that had already changed,
there was failure (the stockraising Act of 1916).

When the

response was not flexible enough, without full understanding
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of the characteristics of arid landscapes, and not quick
enough, success was limited, and was mixed with problems
that thwarted success (the Enlarged Homestead Act of 1909).
Again, the invention of the barbed wire was a success due to
understanding of the characteristics of the arid landscapes.

LOCUS OF DECISIONS

~

Non-ar1d Landscape

LOCUS OF TARGET

Fig. 4.2.

III.

Model B:

Failures and Some Successes

Model C (Fig. 4.3) is a proposal to reduce fail-

ure and problems and improve chances of success in arid
landscapes.
Based on the previous models and the results associated
with them, as well as on previous discussions on perception,
changing perceptions, image construction, and culture in
arid landscapes, the following model is proposed:
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LOCUS OF DECISIONS
LOCUS OF TARGET

Fig. 4.3.

Model C:

Proposal for Success

What seems to be of great importance is to have clear
and real perceptions of arid landscapes, and good understanding of their various characteristics.

Relations among

the loci should be close and continuous, to allow for feedback and timely responses.

Some flexibility to on-site

changes should be accommodated.

A

full overlapping between

the loci can answer many of these demands.

Yet, it should

be kept in mind that, as discussed in Chapter 3, modern
societies simply living in a place are not ensured perception of reality and understanding of its characteristics.
Therefore, overlapping of the locus of decision and locus of
implementation will not always ensure success.

Decisions

made in a locus remote from the implementation locus--if
based on good understanding, perception, and knowledge of
real conditions--can be superior to those made locally.

summary
The results of policies for arid landscapes envisioned
and enacted in non-arid areas by people with no clear idea
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of the characteristics of arid landscapes had dire consequences on the arid landscapes and on the people who tried
to act according to those policies.

Congress offered home-

steaders pieces of land so small that they were forced to
also use adjacent public land that did not belong to them.
This same illegal use was desired by others, and led to disputes unresolvable within the legal system.

The result was

hard-to-reach agreements or constant conflicts (Foss, 1960).
Foss (1960) speculates that many of the problems and
conflicts between homesteaders and stockmen, and between
cattle and sheep ranchers, created the image of "the old
lawless west."

Foss posits that the West was lawless not

because it was populated by a peculiar breed of hyperaggressive and unscrupulous people, but because political acts
resulted in land policies that were not suited to the
region.

Further, they had the effect of encouraging con-

flict, insecurity, and disrespect for law (Foss, 1960).
The unfit policies actually forced overgrazing upon the
homesteader and the stockman (Foss, 1960).

Their plots of

land were too small, and therefore led to use of adjacent
public lands.

The use of these lands was a typical example

of the tragedy of the commons:
• . • the only way a stockman can get grass
for his stock on the public lands is to get there
ahead of anyone else and have his stock eat it up.
The rule has been to take it all as you go.
If you do not, somebody else will take it • • •
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(quoted from a hearing on the Taylor Grazing Act
in Foss, 1960, p. 35).
Part of the overgrazing has to do with the inability to
adjust to the unpredictable conditions of the arid lands:
It is impossible to guess what weather
conditions will exist a year or two in advance
It was physically or economically impossible to tailor their herds to meet the condition
of the range (Foss, 1960, p. 34).
By 1936, about 25 million acres of Western range had
been plowed up.

The soil was turned upside down; a local

Native American long familiar with the arid area called this
method "wrong side up."

The vegetation cover was removed as

part of the process of preparing the land for farming, but
then the land was abandoned as being not fit for agriculture.

With such overgrazing and removal of the native plant

cover, the rate of erosion was accelerated (Foss, 1960).
After the disposal, the public domain was reduced to a vast
residue of leftover lands in the deserts and high plateaus
of the arid West.

These lands were generally too dry,

rough, or rocky for agricultural purposes (Foss, 1960).
They were also the main lands available for protection in
the United states.

Protection started in the 19th century,

paralleling the attempts to dispose of lands in the West.
Based on the analysis of the case studies and previous
chapters, three models were constructed.

Two of the models

represent the case studies of failures and of successes.
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The third one is a proposal to improve chances of success in
arid landscapes.

The main elements of this model are:

closer proximity between the locus of decision and locus of
implementation; ensured feedback mechanisms, timely
responses; flexibility in the locus of implementation, and
decisions rooted in perception of reality and understanding
of the characteristics of arid landscapes.

The lessons

taught by the examples discussed in this chapter, and the
proposals for improvements, should be kept in mind while
reading about the expected characteristics of a socialchoice mechanism for arid landscapes in the following
chapter.
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CHAPTER 5.

EXPECTED CHARACTERISTICS OF AN AGENCY THAT
MANAGES ARID LANDSCAPES

Introduction
This chapter completes the framework for the expected
characteristics of a social-choice mechanism (organization/
agency) that deals with ecological issues, landscapes, and
arid landscapes in particular.

The agencies targeted in

this research (discussed in Chapters 7 and 8) are in charge
of public lands and are involved with, among other aspects,
policy, planning, and design regarding these lands.

Admin-

istration, as one of the most common social-choice mechanisms and the one that governs these agencies, is discussed
and analyzed.
are presented.

Two ways to redesign institutions/agencies
The chapter ends with the establishment of

the characteristics expected of an agency charged with
management of protected areas in arid landscape, and the
question of whether the studied agencies have these characteristics.

Public Policy and Environmental Policy
Policy:

• • • a dimension of control (the same
origin as police), a plan or course of
action, designed to influence and determine decisions and actions (Webster's II
Dictionary, 1984.
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The protected arid areas discussed in this dissertation
are public lands and therefore are regulated by public policy.

Public policy is understood to mean a decision, or a

series of decisions, which determine the intensity, course,
and direction of government activity.

The formation of pub-

lic policy is concerned primarily with WHAT will or will not
be done (Foss, 1960).

Administration has been traditionally

concerned with HOW things are done:

the methods and tech-

niques used for the execution of policies.

The separation

between WHAT and HOW is not always clearly maintained or
desired (Foss, 1960; Ingram, 1989).

Policies express them-

selves in laws (statutes), guidelines, programs, routines,
and practices of public organizations (Ingram and Schneider,
1990).

The law is the command of the sovereign backed by

sanctions, according to Austin (Buck, 1991).

The United

states Congress has delegated some of its law-making authority to the executive agencies, and federal agencies have the
power to make rules and regulations that have the force of
law (Buck, 1991).

In this respect, federal agencies such as

the National Park Service (NPS), manage affairs, set and
implement policies.

Therefore, the National Park Service is

involved in public policy making regarding the protected
areas it manages, including those in arid landscapes.

119
Design and Policy Design
Design in general was defined as the "development of
the alternative problem solutions or possible causes of
action" (Alexander, 1982, p. 279).

The same author viewed

design as an integral part of the decision-making process.
As such, it affects the outcomes of the process by the definition of the range of options to chose from.
suggested that two components:

Alexander

1) Search--a rational proc-

ess in which there is retrieval of pre-existing solutions,
and 2} creativity--rational information retrieval, and innovative combination of the information, of the design process
that should be employed in policy making too (Alexander,
1982).

Schneider (1989) viewed the choice of implementation

pattern as part of policy design.

According to Ingram and

Schneider (1990), the structural logic in policy design
includes the following four elements:

1) outcomes; 2} tar-

get populations; 3} agents; and 4) the linkages among them.
The linkages include:

a.

rules:

who does what, when, and

how (actions or decisions required, prohibited, or permitted), b.

tools:

provide incentives such as grants, taxes,

fines, and programs, and c.

assumptions:

linking actions

to behavior.
The complexity of policy design is expressed in contradicting qualities.

On one hand, rigidity and clarity are

expected as a means to avoid freedom in actions taken by
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various actors, and avoid disappointments and delays.

On

the other hand, rigidity in policy design without flexibility can lead to frustration in actors who might feel that
they know better, but have to follow rigid guidelines.
According to O'Tool (1986), resources (financial, scientific, or human) are very important in the policy process,
and may be critical in certain situations.

Implementation
carry out, accomplish, fulfill, complete (Webster's II New Riverside University Dictionary, 1984.
Implementation is yet another aspect of policy-making.
The meaning of implementation varies according to different
authors.

For wildavsky (1963) and Pressman and Wildavsky

(1973), implementation is a process of mutual adaptation of
policies and programs to their environment, altering and
influencing each other.

It involves forging a causal chain

from objectives to results.

Mazmanian and Sabatier (1981)

describe the traditional view of implementation as the carrying out of policy decisions made by public authorities.
According to this view, there is a clear distinction between
the following aspects:

policy formulation, policy adoption,

policy implementation, and policy reformulation.

Ingram

(198-) identified administration as part of a "missing link"
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in implementation:
passed.

what happens to laws after they are

She stated that it can be said that implementation

is difficult, success should be a surprise, and good implementation occurs when the process introduces improvement.
Instead of seeking distinctive parts in the process, she
suggested viewing the process of formulation, implementation, and outcomes as one web.

Implementation Patterns
Four implementation patterns were identified in policy
design (Schneider, 1989):
1)

Strong statutes (forward mapping)

In this pattern, discretion is retained by the statutory designers.

statutes and objectives are clear, spe-

cific, and consistent.

There is clear allocation of

resources and tools to agencies, and the primary role of the
controlling agencies is to produce compliance; the level of
compliance is the measure of success.

This pattern overlaps

the "top-down" type of implementation discussed by Sabatier
(1986), which is characterized by central-government decision making.
Weaknesses of this pattern, as viewed by Sabatier
(1986), are that:

*
*

Clear and consistent objectives are a mistake;
It neglects counter-productive effects of policies;
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*

The focus is on decision makers, while other actors are
neglected;

*

It is difficult to use in cases of multiple agencies
and policies where none are dominant; and

*

The distinction between formulation and implementation
is sometimes useless.
The "top-down" process is best when there is a dominant

program, when research funds are limited, when the focus is
on program effectiveness, and as a preliminary approach when
interest is in "mean" policy outputs (Sabatier, 1986).
2)

Wilsonian implementation

In this approach, statutes are strong in relation to
goal specificity, but discretion is allowed to administrative agencies on other matters such as tools, organizational
structure, target populations, and rules.

Legislators set-

tle disputes and provide clear direction to agencies.
the accountability aspect:

From

there are clear goals, agencies

are accountable for the goals, and there is wide discretion
over means.
process.

There is depolitization of the implementation

It is left to professional standards.

Problems

include governance becoming a passive, rather than a positive, force for change (Schneider, 1989).
3)

Grassroots implementation

Vague and nonspecific statutes may be a virtue by providing broad, general statements of purpose, and maximum
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legal leeway to local-level implementors.

It leaves room to

choose more relevant goals and most effective local means.
Accountability is, after all, to local needs, and not to
national-level political forces.

This pattern fits the

"bottom-up" approach discussed by Sabatier (1986).

Accord-

ing to his characterization, it starts with strategies,
activities, and contacts with local actors and, through a
networking approach, moves up to policy makers in the public
and private sectors.
According to Sabatier (1986), the following are among
the strengths of "bottom up":

a) highlights importance of

interaction in problem solving; b) identifies unintended
consequences of programs; and c) more adaptive to local
needs.

Some weaknesses of "bottom up" are:

a) underesti-

mates center's indirect influence over periphery, so legislation might lose impact; b) maximum choice might lead to
continuation of business as usual; and c) local authority
might not be able to design effective policies.

"Bottom up"

is best when there is a multitude of actors, there is no
dominant piece of legislation, and interest is centered on
inter-local dynamics (Sabatier, 1986).
4)

support-building implementation

In this pattern, statutes come to influence values and
participation patterns.
ment (Schneider, 1989).

It deals mainly with lack of agree-
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Implementation Patterns and the Federal Land Management
Agencies
The National Park Service, as do other federal agencies, has the power of making rules and regulations that
have the power of laws (Buck, 1991).

Therefore, the view is

taken here that implementation patterns related to governmental processes can be extrapolated to agencies with that
power.

The main office of an agency can be viewed as the

"top" (for the National Park Service, it is the Washington,
D.C., office), and the field units (the protected areas) as
the "bottom."

"Top-down" mechanisms are interested in, and

lead to, the "mean" policy output, and therefore neglect and
are incapable of responding to specific sites and landscapes.

Arid landscapes are less familiar to most people,

and it might also be so with many actors at the "top."

Mis-

perceptions in the National Park Service regarding arid
landscapes can be expected.

The Nature of Ecological/Landscape Issues
The main aspects of the discussion on policy were
related to the issues of who is involved in, and what are
the goals of, the policy-making process (Sabatier, 1986;
Ingram, 19--; Schneider, 1989).

These aspects are also

important in ecological issues, too; for ecological systems
(including landscapes), there are other aspects of policy
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making that need to be considered and added to the discussion.
In the background of all ecological problems is the
issue of general scarcity of low entropy.

Higher forms of

energy such as light, chemical or mechanical energy are
irreversibly degraded to heat.

Heat gradients are diffused

into a random distribution among physical elements, which
leads to increased entropy, disorder, and randomness, and to
leveling of differences (Edmunds & Letey, 1973).

Natural

systems are based on homeostasis; the storage of energy,
which maintains low entropy and therefore order.

Human

activities (and particularly many directed towards economic
growth) increase entropy and reduce order (Dryzek, 1987).
According to Odum (1963) and Dryzek (1987), ecological
systems and issues have the following four general characteristics:
a)

emergent ("non-reducible") properties:
by knowing the nature of each element,
we cannot predict the whole; i.e., the
dynamics of a desert cannot be predicted
on the basis of the knowledge of each of
the species living there (another way of
saying that the whole is more than the
sum of its parts);
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b)

complexity:

created by interpenetration

and connectiveness;
c)

temporal and spatial variability; for
example, deforestation in Central America involves different sets of considerations than does deforestation somewhere
else (though there are similarities
related to the common issue of deforestation); and

d)

dynamic nature that includes a self-regulating quality ("cybernetic")and which
manifests itself in the processes of homeostasis, adaptiveness, and succession.

The characteristics mentioned above lead to the fact that
resolution of problems in a landscape cannot be guaranteed
through resolution of problems in its elements.
In arid landscapes, these general characteristics combine with others (discussed in Chapter 3) that contribute to
and enhance these characteristics:

1) extreme physical con-

ditions which make averages meaningless; 2) temporal and
spatial variability that occur on a very small scale, much
smaller than the global one that Dryzek (1987) refers to; 3)
unpredictable resources and conditions which occur at the
level of many elements of structure and function, not only
on the level of their combination to create the whole that
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Dryzek (1987) referred to; and 4) dynamic aspects:
ity seems to be higher in arid

landscapes.

fragil-

Moving out of

the range of the "stability bowl" and the range of control
by negative feedback mechanisms to the range controlled by
positive feedback mechanisms that enhance disturbances,
seems to happen earlier and lasts longer in arid landscapes.
Succession as an homeostatic process seem to be missing or
is very slow in these landscapes.
As was discussed also in Chapter 3, cultures interact
with their environment, and those interactions can lead to
changes in entropy, in order, and in stability.

The means

through which a society (on a local, national, supra-national, or global scale) determines collective outcomes in a
given domain (including the interactions with the environment) is defined as a Social Choice Mechanism (Dryzek,
1987).

Social-choice mechanisms include both formal and

informal aspects, and can be based on systems such as hierarchies of command, markets, bargaining, anarchy, laws, persuasion, or armed conflicts (Dryzek, 1987).

Ecological Rationality
According to Dryzek (1987), there are several types of
rationality/reason directing problem solutions.

Both Ophuls

(1977) and Dryzek (1987) encourage the existence and even
dominance of ecological rationality; a form of reason that
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promotes ecological values in all human modes of operation.
They view ecological rationality as a means of achieving
sustainability.

Therefore, it seems that by definition and

intention, protected areas anywhere, including arid landscapes, should be governed by ecological rationality.

It

means having good understanding of ecological elements and
processes of the landscape.
The essential question is:

What should be the quali-

ties and characteristics of the mechanism(s) that can deal
with human societies, arid landscapes, and their interactions, while ensuring sustainability?

Expected Characteristics of a Mechanism/Agency Fit to Deal
with Ecological/Landscapes Issues
Dryzek (1987) lists five elements needed to deal with
ecological issues:

feedback, coordination, robustness,

adaptiveness, and resilience.

Arid landscapes, being the

extremity of terrestrial conditions, make these characteristics much more critical in the following ways:
1)

negative feedback:

ability to respond to changes,

to temporal and spatial variability, and to high
degrees of uncertainty;
2)

coordination:

ability to bring together the

multiple actors involved in landscape issues in
arid areas with sparse populations that are
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frequently remote both physically and politically
from the decision-making centers;
3)

robustness or flexibility:

as a response to the

high variability in time and place (temporal and
spatial) the mechanism of social choice should be
either robust so as to withstand a wide range of
conditions, or flexible and able to adjust to
variable conditions;
4)

adaptiveness:

scarce resources, unpredictability,

spatial and temporal variability all demand a high
level of specific adaptations.

Adaptation is

demonstrated by the various mechanisms used by
organisms ill arid landscapes (see Chapter 3); and
5)

resilience: once the system is out of control, it
should be able to steer itself back to the normal
range of operation.

In this respect, arid land-

scapes show resilience as long as they are kept
within the 'normal' range of changes.

Once they

are driven outside the "stability bowl," it seems
that positive feedback mechanisms take over, and
the disturbed part of the system is driven further
and further away from the range of stability.

The

point of shifting from negative feedbacks to positive feedbacks seems to occur earlier in arid
landscapes.

This aspect might be related to the
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fact that arid systems seem to lack succession
processes, at least in the short run.
To these elements, it is proposed to add one more that
is not discussed by Dryzek:
6)

right timing:

The importance of this aspect was

discussed in Chapters 3 and 4.

social Choice Mechanisms
There are different social-choice mechanisms.

Among

their differences, one of the immediate and most recognized
is the mode of coordination they employ.

The following are

some existing mechanisms and their modes of coordination as
described by Dryzek (1987):

Social Choice Mechanism

Mode of Coordination

Market

Price signal

Law

Formal rules

Polyarchy

Partisan mutual adjustment

Administration

Command

Administrative systems are the common ones in government
agencies; therefore, the structure and characteristics of
administration will be detailed here.
briefly mentioned.

A few others will be

A broad discussion regarding all can be

found in Dryzek (1987).
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Administration
Centralize:

to bring under a single central
authority

Hierarchy:

a group of persons organized or classified according to authority or rank.

(Webster's II New Riverside University Dictionary,
1984).
Administration is a form of human, purposeful organization.

One of the early types of administrative organiza-

tions was the military structure.

It is basically single-

purposed, authoritarian, and has a direct line of command:
there is one decision maker, and orders go down the chain of
command (Edmund & Letey, 1973).

The need to incorporate

technology and specialists into the system led to some
changes in this basic scheme.

Poor communication and trans-

portation made local operators, like the field commanders,
the locus of risk responsibility and hence gave them some
authority.

The basic military organization was eventually

modified to the military general's-staff-type of organization (Edmund & Letey, 1973, p. 395).
Other organizations, such as mercantile and industrial
firms, were formed along the same lines.

Administrative

systems can be compared to "top down" (Sabatier, 1986) and
"strong statutes" (Schneider, 1989) implementation patterns.
Dryzek (1987) found that authority of an elite is the
basis of the central control in administration.

The more
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centralized and unidirectional an administration is, the
closer it is to the original military organization.

Such

organization seems to promise that central decision and
planning will be effective in large systems that include
many actors and deal with non-reducible problems/issues.
According to Weber (Gerth and Mills, 1958), a bureaucratic
organization (which a typical administration is) is based on
rigidity in the way most tasks are performed.

It has a

rational character based on rules, means, and ends.

Some of

the advantages that Weber found in this form of organization
may be welcomed:
sionalism.

continuity, precision, speed, and profes-

(The lack of some of them was identified as a

problem in wildlife research in the National Park Service by
the Leopold report of 1963.)

Other advantages such as

unity, strict subordination, knowledge and functioning
according to the files, and strong ties to wealth and goods
seem to contradict the needed ecological rationality.
Dryzek (1987) saw in the administration system certain
promises:

1) coordination, which can be achieved via the

issuance and enforcement of directives in the various parts
of the bureaucracy; 2) anticipation of long-range problems
and engagement in long-range planning; 3) flexibility,
expressed in reorganizational ability (reorganizations do
occur, e.g., in responsibilities); 4) robustness:

ability

to cope with a wide range of complex problems; and 5)
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resilience.

Yet, when carefully reviewed, these promises

turn out to be unfulfilled, and administrations really fail
the criteria considered by Dryzek (1987) to be necsssary for
ecological rationality.
1)

coordination:

These five criteria include:
studies of bureaucratic organiza-

tions in the private and public sectors found generally low
degrees of compliance in subordinate levels with leadership
intentions and its goal-setting.

The lower levels in an

administration, in most situations, have a better (or at
least a different) conception of the particular problems
confronting them.

Subordinate units are usually tempted to

give the illusion of compliance to leadership instructions,
while simultaneously going their own way.

The more levels

there are in the hierarchy, the more likely it is that individuals in its upper levels will be operating in a purely
imaginary world (Boulding, 1966).

Imaginary worlds are not

the best context for coordination of responses to real-world
ecological problems;
2)

feedback:

In administrations, it seems that the

feedback mechanism is flawed.

Administrative systems are

teleological (central control) in nature, therefore effective negative feedback requires "programming" of the appropriate control units with ecological goals.

Parts of these

units should be sensitive to signals from the environment,
and appropriate interaction and communication within control
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units is needed.
aspects.

Failure is endemic in each of these

Effective feedback in administrative systems

demands a willingness to accept the possibility of unanticipated consequences and errors in previous decisions.

Feed-

back is necessary in landscape (man-nature) systems precisely because errors are probable, not merely possible.
Yet, failure is not an acceptable mode of learning.

Conse-

quently, administered systems often effectively conceal and
hence perpetuate their errors.

Even if there are points in

the administrative structure receptive to feedback signals,
there can be considerable difficulties in transmission and
interpretation of the signals within the structure;
3)

flexibility:

Administrations have problems in

crafting reasoned responses; coordination in large administrations demands a routinization of tasks which constrains
the range of available responses.

Unfamiliar problems will

in all likelihood be re-interpreted to fit the available
familiar range, expressed in the tendency of the military to
"fight the last war."

The size of governmental organiza-

tions imposes a further set of constraints on the range of
possible responses.

Large organizations tend to think in

terms of large responses to problems.

Such responses are

ways of justifying both their size and their continued
existence.

An example of large thinking was in the arid

lands of the former USSR, where the most likely response to
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the despoliation of the arid south was a plan to reverse
several north-flowing rivers (Zile, 1982).

Large-scale

projects, by their very size, threaten to exceed the homeostatic and adaptive capabilities of landscapes.

They tend

to move the system beyond its normal range of fluctuations
and beyond sustainability.

In arid landscapes, as was dis-

cussed previously (Chapters 3 & 4), the boundaries of the
"stability bowl" seem to be lower than in non-arid ones, and
large projects might easily push the system beyond the stability range;
4)

resilience:

If centralized administrative systems

were able to exhibit a high degree of resilience, shortcomings in negative feedback and coordination might be forgivable.

Bureaucratic organizations are fairly clumsy devices

in an environment of complex and ever-changing signals; this
is hardly a recipe for effective problem-solving.

Central

administration's claim to rationality and resilience is
based on a discredited view of the nature of science and of
scientific inquiry.

Hierarchical organizations like admin-

istrations presuppose that people in superior positions know
more than their subordinates.

This presupposition works

against debate and the criticism necessary for effective
problem-solving.

Hierarchy is a poor problem-solving

device, and problem solving is more important than the
coordination of routine.

According to Dryzek (1987) an
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effective problem-solving community is one in which good
arguments among equals prevail; not necessarily those made
by authoritative individuals.

To yield problem-solving in

the ecological realm to an administrative structure under
the control of an elite would be an irrational step.

Such a

move would definitely not be an ecologically rational decision (Dryzek, 1987).
5)

Robustness:

Administrative systems can exhibit

robustness that verges on immortality.

It takes the form of

resistance to change in existence, formal structure, or
entrenched routines of an organization.

That is very dif-

ferent from the robustness of performance across the wide
range of conditions needed in ecological/landscape issues.
with respect to external goals, administered systems are
very fragile.

Any ecologically rational administered system

needs a considerable internal consensus concerning the
values it holds and the relative weight those values should
receive.

Yet, the normal conflict in an administration is

over values.

Administrations' lack of performance in

robustness might be compensated for by flexibility in organizational structure.

But organizational routines and

structures are not readily amended to fit novel conditions.
Administrative systems are adept at dealing with only two
types of problems:
such as:

1) familiar routine and static problems

tax collection, welfare, army in peacetime, or
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interstate highways; and 2) administered systems which can
mobilize resources quickly and effectively in the pursuit of
unambiguous and tangible goals such as defeating an enemy in
wartime or reaching the moon; they cannot deal with high
degrees of uncertainty, variability, and complexity which
are parts of the ecological realm.
Lindblom (1977) recognized that authority systems tend
to have strong thumbs and no fingers.

Ecological rational-

ity demands sensitive, flexible fingers (Dryzek, 1987); more
so when arid landscapes are involved.

According to Edmund &

Letey (1973), environmental administration is a concept of
managing human affairs in such a way that biological health,
diversity, and ecological balance can be preserved.

Econom-

ic growth is not its primary concern, and an environmental
administrator is a decision maker whose resource allocation
or product design affects ecological life cycles (Edmund &
Based on the discussion so far, it might seem

Letey 1973).

reasonable to conclude that the term "environmental administration" has a built-in contradiction; administrations are
generally perceived to be unable to deal with environments
and landscapes of any kind; even more so arid landscapes.

other Types of Social Choice Mechanisms
Open society:

This form of social choice is concerned

with the generation of objective knowledge and the promotion

--

----.,
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of reason.
tive.

Proposals can be criticized from any perspec-

Hierarchy, authority, and bureaucratic structures

that are typical to administration are lacking.

It has

problems in feedback, resilience, and coordination, and an
inherent tendency to displace problems.

Therefore, it is

not ecologically attractive.
Practical reason:

This form is associated with Aris-

totle; it involves a collective cUltivation of virtuous
behavior, rather than the administration or manipulation of
people and things.

It contains no restrictions on:

who may

participate, what kind of arguments may be advanced, or on
length of deliberation.

The sole resource is argument and

the sole authority is that of the better argument.

Collec-

tive choice can be arrived at only discursively, and the
product is an action-oriented consensus:
purposes, and values.

common interests,

According to the ecological rational-

ity standard, practical reason holds significant improvements in negative feedback, resilience, and coordination.
There are reasons to suppose that this mechanism is most
likely to be realized in a setting of small and relatively
autonomous communities.
Radical decentralization:

This is a non-hierarchical

form involving a small, autonomous organization.

It has

anarchical qualities, where authority can stem from a better
argument.

Schumacher (1973) advocates the principle "small
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is beautiful" as a means to force attention to ecological
feedbacks.

Smallness facilitates cooperation and coordina-

tion (Pressman & Wildavsky, 1973; Taylor, 1976; Dryzek,
1987), and the smaller the group, the easier it is for
individuals to identify with the community (Edney, 1981).
The locality has jurisdiction over the productive, protective, and waste-assimilative functions in the immediate
vicinity.

It is based on maximization of wellbeing at a

minimum consumption, rather than maximization of consumption, a tendency that was observed by Evenari et al. (1982)
and was discussed in Chapter 3.

Stability and order are

maintained in such societies through the general fear of
violent conflict, ostracism, and ridicule of those who
transgress norms (Taylor, 1982), and via shared myths, and
common socialization (Dryzek, 1987).

These devices restrict

abuse of common resources by reducing payoff associated with
defection from cooperation (Oakerson, 1992).

Small and

decentralized modes of social choice seem very attractive as
a mechanism fit to deal with ecological (landscape) issues
(Schumacher, 1973; Ophuls, 1977; Dryzek, 1987).
Unfortunately, though smallness might be associated
with ecological awareness, it does not always promote it.
Small, and even self-reliant communities, can lack ecological rationality (Allay & Bunyard, 1980; Eckholm, 1982).

It

is proposed here that small, decentralized units might have
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other difficulties regarding landscape aspects.

While coor-

dination within the small community might be working, difficulties might arise in coordination among communities.
Since more than one community might occupy a landscape unit
(whatever the definition and boundary will be), such coordination is critical.
The ability to have a good perception of the whole
range of the issue is critical, and that might be impractical in a small, decentralized unit which might lack the
needed expertise.

In the case of protection of resources,

remaining on the small, local scale might lead to an expensive--maybe even unsuccessful--effort to protect a rare species, while the same species might be abundant in a small,
not-faraway community, and the protection effort in one
local might be of little importance.

Also, some protected

resources are moving and migrating, and if not protected
through the whole range of their habitat, protection in one
locality might be meaningless.

What Should be the Characteristics of an Institution/Agency
Dealing with Landscapes?
From the discussion so far, a need is emerging for
reconstruction of the existing organizations dealing with
landscape. Various authors have discussed the new institutions while using different descriptions, but basically many
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similarities and overlapping characteristics can be recognized in these descriptions.
As for ecological organizations for the future, Edmund

& Letey (1973) suggest that the decision-making process
should include, in addition to the technical, organizational, and institutional levels, the ecosystem level and
interactions with it.

An environmentally oriented organiza-

tion becomes complex to chart.

Yet, the following are some

desirable organizational features:
a.

An ecological level with insight into natural

processes of the ecosystem, monitoring, and linkage to other
environmental parts of other organizations (Edmund & Letey
1973).

Ophuls (1977) linked ecology with abandoning the

supremacy of economy, replacing quantity with quality, and
defined it stewardship.

Holism is a term used by Ophuls

(1977), and an "ethic of the whole system" by Churchman
(1969, p. 171).
b.

An institutional level capable of negotiating and

adjusting its production system to incorporate objectives of
the social and natural environment (Edmund & Letey 1973).
Negotiation and open discursive abilities are important in
the vision that Dryzek (1987) has of such an organization;
c.

An organizational level with flexibility to trans-

late things to the technical level and make its decisions on
eco-nomical and ecological aspects (Edmund & Letey 1973;
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Dryzek, 1987).
d.

An enterprise with a highly decentralized, direct

line of command authority among small, interdisciplinary
production programs (Edmund & Letey 1973; Ophuls, 1977;
Dryzek, 1987).
Ophuls (1977) refers to the general scarcity of
resources in our environment that necessitates the change in
organization.

In arid landscapes, scarcity of resources is

even more eminent (see Chapter 3).
According to Dryzek (1987), the design of the social choice
mechanism must fit the six aspects of ecological circumstances of social choice:

1) complexity; 2) non-reductabil-

ity: 3) variability; 4) uncertainty; 5) spontaneity; and 6)
collectiveness; and the five aspects of ecological rationality:

1) negative feedback; 2) coordination; 3) robustness;

4) adaptiveness; and 5) resilience.

The Characteristics of an Agency Charged with Management of
Protected Areas in Arid Landscapes
Arid characteristics lead to specific physiological,
structural, and behavioral adaptations.

In humans, adapta-

tions to arid landscapes were shown to be connected to successful perceptions of the real characteristics of arid
landscapes (perception of drought).

Usually, adaptations

include mutual changes in the environment and in the
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organisms.

sustainable cultures were involved in modifying

their landscapes within the range of their stability.

Cul-

tures that perceived arid landscapes as in need of major
transformations, relied heavily on technology.

Technology

was used as a mean to move spatial and temporal variability
into more unified conditions and maximization of yields.
Based on the discussion of:

1) the characteristics of

arid landscapes; 2) adaptations of organisms to these landscapes; 3) the demands from a social-choice mechanism dealing with landscapes on their ecological issues; and 4)
aspects of policy making, it is hypothesized that the following should be the characteristics of an agency in charge
of managing protected areas in arid landscapes:

*

understanding of the full range of perceptions of arid
landscapes;

*

understanding of the ecological characteristics of arid
landscapes, their scarce resources, and the need for
protection of areas even if they seem to include inconspicuous resources;

*

ability to respond in a timely and responsible way when
needed;

*

flexibility to respond, adapt to changing situations;

*

authority to regulate the scarce resources that it is
managing;
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*

capability to educate the public and enhance its
knowledge about arid landscapes; and

*

ability to govern by ecological rationality rather than
economical or other types of rationality.
To be able to respond to these needs, the agency

should:

*

be as remote as possible from a military type of organization and hierarchy;

*
*
*

avoid unnecessary and complicated levels of hierarchy;
allow free debate and flow of information and opinions;
avoid clear "top down" (centralization) or "bottom up"
(decentralization) styles;

*

engage in natural and cultural studies and research
directed to its needs;

*
*

have good coordination among its various elements;
have feedback mechanisms capable of timing responses
correctly; and

*

produce policies and plans with clear objectives and
with flexibility to adaptable to site-specific conditions; and

*

have available the human and economical resources
necessary to accomplish its responsibilities.
These characteristics have in them both general aspects

that fit an agency dealing with landscapes in general, and
aspects that deal with arid landscapes in particular.
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Design of a New Institution/Agency
Motivation is important for changes in agencies, as
ecological problems would require innovation in social
choice that is neither random nor required by law.

Rational

mechanisms can be constructed de novo (a new), or start at a
present situation and iteratively enhance ecological rationality in social choice.

Historically, both evolutionary

(iterative design) and revolutionary (design de novo)
changes in the structure of social-choice mechanisms have
occurred (Dryzek 1987).

General design was discussed

briefly at the beginning of this chapter.
The following is a brief review of two ways of
designing new institutions (Dryzek, 1987):
Design de novo:

This is a dramatic approach to the

design of institutions.

It means starting from zero and

establishing desirable structures based on primarily theoretical considerations.

What is needed is knowledge of the

elements and interactions in the system, and predictions of
their operations.
Iterative design:

This is done by drawing more heavily

on the lessons of experience, when understanding of existing
mechanisms is greater than that of hypothetical ones.

In

this approach, the mechanism has to be constructed while in
use.

Design is done in some form of iterative way with

trial and error, and while looking at existing mechanisms
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and institutions rather than formalist projections (Dryzek
1987).

Do the agencies charged with management of protected
areas in arid landscapes fit the characteristics described
above, or is there a need to re-design them, and if there is
such a need, what is the way to do so?

The following chap-

ters will discuss these aspects.

Summary and Conclusions
This chapter explored the characteristics of various
types of social choice mechanisms and their abilities to
deal with ecological issues and landscapes.

six general

characteristics of landscapes were identified:
plexity; 2.
tainty; 5.

non-reductability; 3.
spontaneity; and 6.

any landscape.

1.

com-

variability; 4.

collectiveness.

uncer-

These fit

Arid landscapes however, present even more

severe circumstances.

They show high spatial and temporal

variability on very small scales, extreme conditions that
makes averages meaningless, low productivity and high unpredictability, and high fragility.

It was suggested that

mechanisms dealing with landscapes need to have five aspects
of ecological rationality:
coordination; 3.
resilience.

1.

robustness; 4.

negative feedbacks; 2.
adaptivenessi and 5.

These are even more critical for mechanisms

that deal with arid landscapes.

In arid landscapes, right
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timing in responses is critical, coordination is more complicated due to the high variability, large distances and
scarce populations.

Adaptiveness has to be specific, fra-

gility is high, and recovery processes are slow.
Administration is the most common social-choice mechanism in government agencies dealing with landscapes,
including arid landscapes.

Administration is based on the

military chain of command, on a "top-down" type of operation
and implementation.

It emphasizes the central top actors,

who in most cases can be expected to have little familiarity
with the characteristics of arid landscapes and the native
cultures adapted to them.

There are good chances that the

perceptions and understanding of arid landscapes possessed
by policy makers and planners, will not be deeply rooted in
reality and clear knowledge.

Therefore, policies and plans

might not fit the specific characteristics of arid landscapes, potentially resulting in dire consequences (see
Chapter 4 for past and recent general examples, and Chapter
7 for specific examples in the National Park Service).
Administrations fail in coordination.

In most cases,

lower levels in the hierarchy have a better and more realistic perception and understanding of on-site problems.
Yet, due to the hierarchy, subordinate units tend to give
the illusion of compliance to leadership instructions, while
going their own way.

They also fail in feedback mechanisms.
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The range of responses is set by central control, and can
not fit all the variety that exists in landscapes, sites,
and problems.

Errors and problems are unavoidable in man-

nature interactions, yet, they are not acceptable as a
learning mode, therefore they are concealed (Dryzek, 1987).
The more levels there are in the administration, the more
points for conflicts and failures exist, and the more remote
from reality upper levels are.
Administrations tend to create routinization of tasks
and systems.

Unfamiliar problems will be re-interpreted to

fit the routine and the available range, even if in actuality they do not fit.

Arid landscapes (the extreme of ter-

restrial conditions), provide even more extreme variability
and unpredictability than most non-arid landscapes, and they
are also not very well known to most humans.

Large organi-

zations tend to think in terms of large responses so they
can justify their size and continuous existence.

Large-

scale projects normally exceed the homeostatic and adaptive
capabilities of the landscape they are designed for.

It is

more so in arid landscapes that are fragile, demand high
degree of specific adaptation, and show slow recovery--if at
all (see the case of the Aral sea discussed in Chapter 4).
Administrations are capable of resisting changes (Dryzek, 1987), and therefore will tend to lack adaptability to
changes.

They seem to deal well with familiar routines and
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are capable of mobilizing resources effectively when goals
are tangible and unambiguous.

They cannot deal well with

high degrees of uncertainty, high variability, and complexity, where sensitive fingers, not thumbs, are needed.
Decentralized, small, and autonomous communities seem
very attractive as mechanisms to deal with landscapes.

They

tend to have good coordination and feedback mechanisms; yet,
do not necessarily employ ecological rationality when interacting with their landscape.

Local communities are sub-

jected to the danger of being dominated by a local dominant
individual(s), or taken over by mechanisms of larger scale.
The chances of being taken over by larger mechanisms seem to
be higher in arid landscapes; although most of the resources
in deserts are scarce, some resources might be more in abundance and in high demand (i.e., copper, fossil oil), and
therefore will attract power from outside the arid area.
Small, local communities do not always fair well in dealing
with their immediate landscape, they might fail in coordination among communities and lack expertise, both of which are
necessary when dealing with environmental issues that extend
beyond community boundaries.
A hypothesis was developed on what should be the characteristics of an agency charged with management of arid
landscapes.

Do the protecting agencies discussed in this

dissertation have the necessary characteristics, or do they

150

need to be re-designed and transformed?
ters discuss these questions.

The following chap-
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PART II:

ANALYSIS AND FINDINGS

INTRODUCTION
Part I of this dissertation established the general
framework for the following discussion on protected areas
and protecting agencies in arid landscapes.

In that frame-

work the need was established to understand and incorporate
ecological, erceptual, and cultural elements of the landscape in social-choice mechanisms.
lack of such

Problems caused by the

incorporation were analyzed and discussed.

Part II deals with two agencies:

the National Park

Service (NPS) in the united States, and the Nature Reserves
Authority (NRA) in Israel.

These agencies are responsible

for protected public/common lands, some of which are in arid
landscapes.

The term protected .areas is used here to repre-

sent all the units of the national systems that were established primarily because of their natural resources.

In the

National Park System they include national parks, national
monuments, national recreation areas, and national seashores; in the Nature Reserve Authority the term refers to
nature reserves.
Chapter 6 discusses the meaning of commons and the concept of protected areas as commons; a framework for analyzing commons developed by Oakerson (1992) provides criteria
for analysis in these following chapters.

In Chapter 7, the
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National Park Service (NPS) is analyzed according to these
criteria, and compared with the expected characteristics
developed in Chapter 5.

Chapter 8 deals with the Nature

Reserve Authority (NRA) in a similar way.

After the agen-

cies are discussed separately, in Chapter 9 they will be
compared and contrasted.

Recommendations for possible

changes and improvements in the agencies are presented in
the same chapter.
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CHAPTER 6: PROTECTED AREAS AS COMMONS AND PROTECTING
AGENCIES AS GUARDIANS OF THE COMMONS
Commons:

A section of land belonging or used by a
community as a whole. (Webster's New
Riverside University Dictionary, 1988).

The government owns this wonderland [Yellowstone], and it ought forever to own it. This
region ought to become a national park for the
benefit and welfare of all mankind.
(Cornelius
Hodges, quoted in Mills, 1917, p. 37).
Introduction
Parks were known for hundreds of years prior to the
establishment of America's first national park.

They were

an attribute of sovereignty, and were created by monarchs
for their exclusive use; commoners and peasants were not
allowed in except as servants. In the United States, the
people are the sovereign.

According to Hartzog, America's

national parks are the special creation of the people
through their elected representatives in Congress.
parks belong to the people (Hartzog, 1988).

These

National parks,

monuments, and other protected areas under the responsibility of the National Park Service are public lands set aside
according to each one's specific legislation or authorization, yet they all share a common fundamental purpose:
their conservation in an unimpaired condition for the enjoyment of future generations (39 Stat., 535. 1916).

These

protected areas fit one of the definitions of commons used
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by Oakerson for areas that are in:

"general public owner-

ship, which vests control of the commons in government
agencies rather than in the communities directly affected"
(Oakerson, 1992, p. 48).

The common (Federal) lands in the

united states comprise over 700 million acres (excluding
inland waters), or about one-fourth of the total area of
America (Buck, 1991).

The total area under the control of

the NPS is 80,155,984.18 acres (NPS Index, 1991), which is
about 11.5% of all the public lands.
Federal land ownership in the United states arises from
two sources (Buck, 1991):
1.

Article I of the constitution; empowers Congress to
exercise exclusive authority over all places purchased
for the creation of forts and other needed buildings
(Art I, S 8, cl. 17).

2.

Article IV of the Constitution; empowers Congress to
dispose and make rules and regulations respecting the
territory or other property belonging to the United
states (Art. IV, S 3, cl. 2).

The Federal power over these lands is absolute, and federal
agencies have a fair amount of discretion in dealing with
the lands for which they are responsible (Buck, 1991).
According to Oakerson (1992), the key problem in commons is how to coordinate the use by numerous individuals
and to obtain an optimal rate of consumption; and to avoid
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what was described as "the tragedy of the commons" (Hardin,
1968).

In the case of protected areas, the problem is how

to provide for protection of the areas (keep them unimpaired), while enabling their use (enjoyment) by numerous
individuals, most of whom are owners.

Framework for Analvsis
Oakersan (1992) developed a model of the commons with
four attributes, which is illustrated in Fig. 6.1.
ure has been modified slightly:

The fig-

in the original scheme

physical attributes are mentioned with technology and the
decision-making arrangements are not connected directly to
the outcomes.

Physical
Attributes

Patterns
of Interaction
Fig. 6.1: Relationships between the Four Variables/Attributes of the Commons (modified after Oakerson, 1992)
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Oakerson used economic terms and concepts when addressing
the elements in the model.

The following discussion

includes Oakerson's original elements and explanations with
specific references to the protected areas in the National
Park System added here.

Physical Attributes of the Commons
Physical attributes include elements such as jointness,
exclusion, and indivisibility:
a)

Jointness
In public goods, "jointness" is expressed as:

One

person's use does not subtract from the use of others (Samuelson, 1954).

In that respect, commons are not pure public

goods, as jointness is limited by congestion.

In protected

areas, if the number of users at a given time exceeds a
certain level, benefits such as seclusion and enjoyment of
animals are impacted, and the users diminish each others's
beneficial use.

congestion can be expressed also in damage

to the protected resources; the same resources that were the
reason for protection.

Therefore, congestion is an impor-

tant element in protected areas.
b)

Exclusion
In economic language, "exclusion" refers to the

ability of sellers to exclude potential buyers from goods
and services unless they pay stipulated prices (Musgrave,
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1959).

The first national parks exclusion was unintended,

dictated by lack of good transportation to and within the
parks.

After World War II, significant improvement in

transportation contributed to an increase in visitation.

In

1956, visitation estimates were 55 million; by 1966, annual
visitation had increased to 133 million, in 1981 to 238
million (Clarke & MCCool, 1985); and in 1992 to 280 million
(NPS office of statistical data).

Entrance fees and/or fees

for certain services such as camp sites were established in
many units.

At present, more and more voices are raised,

calling for limiting access, as the resources in the parks
are being degraded.
c)

Indivisibility
"Boundary conditions" is the third element of the

physical attributes.

For a while, protected areas' clearly

defined boundaries on maps were viewed as protected islands.
Yet many issues seem to be related to the boundaries:

*

Boundary demarkation:

In the protected areas, visi-

ble demarkation on on the land was not present, although
boundaries were marked on maps (Ise, 1961).

*

Boundary enforcement:

Unmarked boundary lines are

difficult to recognize and control.

Enforcement of regula-

tions and protecting resources such as game from poachers or
meadows from unauthorized grazing has long been a problem.
Trespassing was common; arguments with trespassers numerous.
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*

Private inholding:

In some parks (Yellowstone for

example), private land holdings within the park boundary
created difficulties in management and enforcement (Department of the Interior, 1913).

Private inholdings continue to

present problems.

*

Arbitrary boundaries:

Yellowstone was set up as a

perfectly rectangular area; almost square, with no regard
for topography and natural features such as rivers and valleys, and no consideration for administration and protection
issues (Ise, 1961, p.21-22).

*

outside threats:

with time, it became clear that no

park is an island; outside activities create threats to
inside resources.

Issues such as water and air pollution,

mining and exotic species, do not respect arbitrary boundaries of ownership and management.

Decision Making Arrangements
These are rules to structure individual and collective
choices with respect to the commons as defined by the first
set of attributes.

In many aspects, the National Park Ser-

vice can be defined as a "resource regime," a term used by
Bromley (1989) to describe a discrete organization involved
in the management of the commons.

The decision-making

arrangements are defined by authority relationships that
specify who decides what, in relation to whom.

Oakerson
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identified three possible levels of analysis:
a)

operational rules:

Regulate the use of the com-

mons, putting limits on the duration and type of use.

When

there is more than one use of the commons, it can be partitioned.

The result may be segregation of uses without divi-

sion into separately owned parcels--spatial segregation
while retaining the joint use.

Partition in time reflecting

seasonal conditions is also possible.

To try and bridge

conflicts between conservation and development, in 1964, NPS
Director George Hartzog initiated zoning of park lands for
different uses and/or management requirements.
agement zones were defined:
tional.

Three man-

natural, historic, and recrea-

Each zone had different uses and different levels

of development intensity (Clarke & MCCool, 1985).

Later,

this division was extended, and four management zones were
recognized:
cial use.

natural, cultural, park development, and speThese zones are recognized and reflected in both

the planning process (NPS-2, Planning Process Guidelines,
1982) and in management policies (NPS-77, Natural Resources
Management Guidelines, 1991).
b)

Conditions of collective choice:

Establish the

arrangements within the group most immediately involved with
the commons.

In the case of protected areas, two such iden-

tified groups are managers (agency employees), and visitors.
Choices by individuals regarding the protected areas are
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limited.

Decisions on choices are mostly made indirectly,

through the democratic process that empowers the government
to make decisions, and within the agencies which can make
rules that have the force of laws (Buck, 1991).

Direct pub-

lic contribution was made possible during the planning process.

In various stages of preparing the General Management

Plan (GMP), a plan which guides management and further planning and development of a protected area, the public is
encouraged to participate via the public review process
(Planning Process Guidelines, NPS-2, 1982).
c)

External arrangements, decision-making arrange-

ments external to the community; such as the
tion.

u.s.

constitu-

The constitution can establish a framework for the

community to make local collective choices, or in the other
extreme, can make all the operational rules and replace common-property arrangements with external controls.

In the

latter case, the arrangements will be bureaucratic in
nature, and will have some central rule combined with delegation of some discretion to field officers (Oakerson,
1992).

In the case of the protected areas, there is exter-

nal control, yet the external controllers are owners too, as
these areas belong to all the American people.
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Patterns of Interaction
According to Oakerson (1992), the main problem in commons is that of the free rider (use without the usual cost
or effort).

In the case of national parks, an individual

has very little choice, and the possibilities of becoming a
free rider are limited.

Free riding can occur if it is

legally permitted with the free or coerced agreement of the
National Park Service.

cooperative behavior is mandatory

and enforced by laws, rules, and regulations; the pattern of
interaction is defined by legal decisions made directly by
political representation, or by the managing agency.

outcomes
Interactions among the three elements of Oakerson's
framework produce outcomes that can be evaluated.

To ana-

lyze the outcomes, valuative criteria have to be defined and
impacts of the interactions on the users of the commons in
relation to these criteria need to be identified.

Oakerson

(1992) suggested the criterion of efficiency as expressed by
pareto optimality.

For this research, as the commons are

protected areas, the criterion chosen for evaluation of the
outcomes is the condition of the protected resources in
relation to what it was when protection was mandated and to
what is defined by the organic Act of the NPS (i.e., unimpaired; see further discussion in Chapter 7).

It is assumed
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that the users are losing if there is deterioration in the
condition of the resources.
Drawing from the framework for analysis discussed in
this chapter, and from the discussions in Part I, the
agencies that manage the protected areas will be analyzed
according to the three following criteria:

1)

Decision Making Arrangements
a)

Who are the primary actors involved in the
management and use of the protected areas; and

b)

What are the main external arrangements:

the main

national legislation regarding the protected areas
and the protecting agency;

2)

The nature of the organization/agency dealing with
these areas:
a)

Hierarchy levels, coordination, flexibility, and
feedback mechanisms

b)

Rules and regulations regarding the protected
areas made by the organization/agency.

3)

outcomes
Outcomes can basically be expressed in terms of suc-

cesses, problems, and failures.
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summary and Conclusions
This chapter discusses protected areas within Oakerson's (1992) general framework for analyzing the commons.
Drawing from that framework and from the discussion in
Chapter 5, criteria to be used in the analysis of the agencies in the following chapters were established.
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CHAPTER 7:

PROTECTED AREAS AND THE PROTECTION AGENCY, THE
NATIONAL PARK SERVICE, IN THE UNITED STATES

Introduction
In this chapter, some of the u.S. protected areas and
their management agency, the National Park service, are
discussed and analyzed.

The analysis follows the elements

established in Chapter 6, and the expected characteristics
of an agency developed in Chapter 5.

The ability of the

agency to manage the protected areas is evaluated.

History
Many studies regarding the NPS use 1916--the year that
the service was established by a congressional act--as the
starting point.

An evolutionary approach is taken here

which assumes that the present is rooted in the past.
Therefore, this research starts with the initiation of the
idea of protected areas and the establishment of the first
area.

Events meaningful to the protected areas and the

agency are used to establish specific time periods for
discussion.

These periods are:
Pre-National Park Service Era

1)

The early protected areas:

1832-1871

2)

The first national parks:

3)

National parks and national monuments:

1906-1914

4)

Creation of the National Park Service:

1915-1917

1872-1905
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The National Park Service Era
5)

The formative years of the National Park Service:
1918-1936

6)

The NPS during the years 1937-1949

7)

The NPS during the years 1950-1969

8)

The NPS during the years 1970-1991

Pre-National Park Service Era
1)

The early protected areas:

1832-1871

In May 1832, George Catlin, the painter, while traveling through the country, was outraged by the exploitation of
nature that happened around Fort Pierre.

He proposed that

the Western plains be left open as a magnificent national
park in which buffalo and Indians might preserve their lives
"in all the wild and freshness of their nature's beauty"
(Edmunds & Letey, 1973, p. 67).

According to Freemuth

(1991), Catlin's proposal was made in 1834.
On April 20th, 1832, Congress approved legislation that
the Hot springs of Arkansas, together with four sections of
land, "shall be reserved for the future disposal of the
united States, and shall not be entered, located upon, or
appropriated for any other purpose whatever" (Myers, 1912,
pp. 155-156).

This Act created the first protected area

under public control.

Freemuth argues that "it is unclear

that the purpose of this reservation--to place medicinal hot
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springs under public control--deserves serious acknowledgment as the 'first park' when compared with Yellowstone and
Yosemite" (Freemuth, 1991, p. 156).
The fact that Hot Springs was established as a national
park in 1880 (Muir, 1901, p. 368) might dispute Freemuth's
argument, as it represents the importance given to this particular area (for one reason or another) quite early in the
protection process.

According to another source, Hot

springs was a reservation until 1921, when it was made a
national park (Department of the Interior, 1991, Administrative History of the National Park Service).

The National

Parks Index (1991) states that Hot springs was "dedicated to
public use as a park June 16, 1880; redesignated as national
park Mar. 4, 1921" (National Park Service, 1991, Index, p.
24).

It might be clear, however, why the splendor of Yel-

lowstone or Yosemite seemed more attractive to fit the title
of the first national park.

In 1864, Congress granted the

Yosemite valley floor and nearby peaks to California for
public use and resource protection (Freemuth, 1991).

This

granting is considered by some to qualify Yosemite as the
first national park (Runte, 1987).

Yosemite officially

became a national park in 1890.
Stephen Mather, the first Director of the National Park
Service, seemed to have no doubts in this matter:

"The

first national park to be established was Hot Springs, first
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set apart in 1832.

Yellowstone came second in 1872, and its

development by the government was really undertaken in
advance of the former park" (Government Printing Office,
1919, Report of the Director of the National Park Service,
p. 36).

Yet, in the same report, the title "Hot Springs

reservation" is used (p. 112).

In any case, Hot Springs

still qualifies as the first u.S. public protected area.
Analysis
During this early period, there is little to discuss in
relation to the criteria for analysis; it is a period when
ideas about protection of public lands emerged.

One such

protected area, Hot Springs, was established; Yosemite was
later designated by Congress as a state protected area.
The protected resources are "wonderful healing waters .
combined with beautiful scenery and a delightful climate"
(Maurice, 1912, p. 123).

Attention is paid mainly to the

water and the bathhouses constructed around the springs.
In the decision-making arrangements, the main actors
are the Congress in providing the legislation, and the
Department of the Interior, represented onsite by a superintendent appointed by the Secretary.

There is no specific

organization to deal with the protected areas.

The main

object is to "see that everyone who is entitled to them may
avail of these • • • water every protection possible"
(Myers, 1912, p. 159).

Regulation of the visitors--
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including their medical care, general safety, and amusement
with all sorts of healthful activities such as:

golf, ten-

nis, baseball, horseback riding, and mountain driving, were
major activities of the superintendents (Myers, 1912).
external arrangements:

The

congressional legislation regarding

the specific areas (Hot springs and yosemite).
2)

The first national parks:

1872-1905

This period starts with the establishment of Yellowstone National Park, and ends just before the Antiquities
Act was passed.

During this period, many important national

parks were authorized.

The purpose of all the national

parks (the protected commons) were perceived by their early
superintendents as being for "the benefit and enjoyment of
the people whether or not the law setting them aside specifically so stated" (Forsyth, 1912, p. 149).
Analysis
The main analysis that can apply is the one discussed
in chapter 6:
1.

Decision-making arrangements
a.

primary actors involved that clear information
exist about them during this period are:

Congress

and the executive branch, including the president,
Department of the Interior, and Department of the
Army.
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b.

*

external arrangements:
In March 1872, the 42nd Congress adopted "An Act

to set apart a certain Tract of Land lying near the HeadWaters of the Yellowstone river as a Public Park."

Accord-

ing to the Act, a 2.2-million-acre preserve is to be "withdrawn from settlement, occupancy or sale • • • and dedicated
and set apart as a public park or pleasuring ground for the
benefit and enjoyment of the people" (42nd Congress, 2d
sess., chap. 24, pp. 32-33, Mar. 1, 1872).

The Act allowed

the Secretary of the Interior to provide rules and regulations to preserve the natural resources "in their natural
condition" (Albright, 1985, p. 94) "for the benefit and
enjoyment of the people" (Albright, 1985, p. 150).

*

In 1880, Hot Springs, Arkansas, was established by

an Act of Congress as a national park (Muir, 1901).

*

During the year 1890, more public areas became

protected and were established as national parks:

Sequoia,

Yosemite, and General Grant in California (later enlarged
and renamed Kings Canyon) (Muir, 1901).

In 1892, Casa

Grande in Arizona was established as a national park.

It

was not done by act of Congress, but "By executive order
authorized by Sundry civil Act, March 2, 1889" (Muir, 1901,
p. 368).

According to Ise, Casa Grande was redesignated in

1918 as a national monument by Presidential Proclamation
(Ise, 1961, p. 290).

In 1899, Mount Rainier National Park
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was created.

According to former Park Service Director,

Horace Albright, "The congressional actions that established
those first parks could be attributed to the absence of any
concerted opposition, more than to any particular strength
of the few conservationists who advocated their designation
as national parks" (Albright, 1985, p. 5).

Crater Lake was

established by Act of Congress in 1902.
For most of the national parks--Yellowstone, sequoia,
Yosemite, General Grant, Casa Grande, Mount Rainier, and
Mesa Verde--preservation of the park in its "natural condition" was specified and required by law.

However, Hot

Springs and Crater Lake did not have this specific protection in their authorizing legislation (Muir, 1901, p. 370).
In addition to the authorization legislation for each
area, a specific Act was enacted in 1883 under which troops
were authorized for Yellowstone (stat. 31, 618; Ise, 1960).
Two general protection acts were passed, and one act that
allowed for development in the protected areas:

*

In 1891, the Forest Reserve Act (Stat. 26, 1103)

passed, under which 175 million acres of forest lands were
set aside (Ise, 1961);

*

The Act of 1894 protected the birds and animals in

Yellowstone National Park (53 Congo 2 Sess. Stat. 28, 73.;
Ise, 1961).
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*
way

The Right of Way Act of 1901 permitted rights of

for irrigation and other purposes, for steam, electric,

and other transportation (lse, 1961).
2.

The nature of the organization
a.

structure:

there was no specific organization

dealing with the protected areas.
b.

Policies:

Congress authorized areas carrying the

same title "national park," yet the statutory provisions were not similar in all cases.

The pres-

ervation "in natural condition" did not apply to
all; penalties for misdemeanors were defined for
some (i.e., Yellowstone, Hot springs, Crater Lake,
Mesa Verde), and not for others (i.e., Sequoia,
Yosemite, Casa Grande, Mt. Rainier), and special
privileges allowed in them were different (i.e.,
hotels, railways, mining, scientific 'research)
(Muir, 1901).

lse (1961) concluded that the

congressional policy governing the establishment
of national parks was incoherent, and some new
areas that gained protection (i.e., Wind Cave,
Sullys Hill, and Platt) did not measure up to the
high standard of previous ones.
3.

outcomes
Establishment of the protected areas was mainly on

paper; most of them did not get an appropriation from the
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congress.

Only Yosemite was given "a measure of protection

from the beginning by a detail of cavalry from the war
department" (Ise, 1961, p. 59). Appropriations for some areas, and an Army unit for protection in Yellowstone, were
provided later (Muir, 1901; Ise, 1961).

Poaching, illegal

grazing, vandalism, therefore were common to all "protected"
areas (Ise, 1961).
3)

National parks and national monuments:

1906-1914

This era starts with the passing of the Antiquities Act
of 1906, and ends with the creation of the National Park
service.

It is a transitional period in park management.

During this period, two new national parks were added:

Mesa

Verde in 1906 (Muir, 1901), and Glacier in 1910 (Ise, 1961);
also added were 20 national monuments, half of them managed
by the u.s. Forest Service, Department of Agriculture (for a
full list, see Muir, 1901, p. 371).
Any discussion concerning national parks can hardly be
separated from the conservation movement.

According to some

views, the spirit of the conservation movement created the
national park system (Edmunds & Letey, 1973; Clarke &
McCool, 1985).

In 1908, President Theodore Roosevelt pre-

sented his conservation program before a conference of governors.

In his opening address, the President said:

We are coming to recognize as never before
the right of the Nation to guard its own future in
the essential matter of natural resources. • . •
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As people we have the right and the duty • • • to
protect ourselves and our children against the
wasteful development of our natural resources"
(opening address before the conference of governors 1908, in Edmunds & Letey, 1973, p. 68).
The importance of protected areas grew in the eyes of
at least some supporters and interest groups.

That led to

two National Park Conferences held during this period--one
held in Yellowstone during September 11-12, 1911, and
another in Yosemite during october 14-16, 1912.
Analysis
1.

Decision-making arrangements
Actors - As in previous periods, Congress and the

executive branch were important actors.

But with the

increase in the number of areas, and their pUblicity and
use, more actors took interest in the areas.

The list of

the participants in the two National Park Conferences
reveals an increased interest in the protected areas by
various groups, including:

*

Representatives from the national parks (no repre-

sentatives from the monuments are mentioned):

Superinten-

dents, acting superintendents, rangers;

*

Principal officers of the Department of the

Interior in Washington who handled national park matters:
Secretary of the Interior, Assistant Secretary of the
Interior, chief clerk, representative from the Finance
Division, inspectors, clerk in charge of publications;
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*

Other federal government representatives from

Washington:

The Reclamation Service, the Forest Service,

the Bureau of Entomology, the Geological Survey, the
Department of Commerce and Labor;

*

Representatives of the concessionaires;

*

Representatives of the transportation companies

providing, or interested in providing, services to the
parks, both railroads and stagecoach;

*

Independent organizations having an interest in

the problems of park administration:

American civic Asso-

ciation, PA;

*

Experts:

one landscape architect, foresters,

entomologists.
In the second conference, the list of concessionaires
among the actors taking part appears to be smaller; however, there is strong representation of new interest groups.
New groups attending the second conference were automobile
clubs, automobile dealers' associations, nature- and conservation-oriented groups such as the Sierra Club, mountaineering clubs, and tourism interests represented by members
of chambers of commerce from several California cities.
2.

External arrangements
During this period (1906-1914), two major external

arrangements took place.

The first one, the Antiquities

Act, had direct immediate and long-term positive effects on
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protection in the united states.

The second one, the Hetch

Hetchy Act, caused immediate negative effects in one of the
most important protected areas--Yosemite National Park.

But

it also led to important long-term effects on all u.s. protected areas--the creation of the National Park Service.

*

The Antiquities Act was passed by Congress on June

8th, 1906 (34 Stat., 225), empowering the president to
establish national monuments by proclamation and without the
approval of Congress (Clarke & McCool, 1985).

The areas to

be set aside according to this Act are historic landmarks,
historic and prehistoric structures, and other objects of
historic or scientific interest on public lands (Albright,
1985).

The Act was the culmination of efforts by mainly

archaeologists and scientists, who felt that the existing
process of establishing protected areas--national parks, by
Act of congress--failed, as it was slow, cumbersome, and
ineffective.
The original archeological purpose of the Act was
extended by the inclusion of "treasures of nature" and
insertion of the word "scientific" (Bond, 1912, p. 81).
Scenery was not specified in the Act as a reason for protection; the enlargement of the Petrified Forest National Monument was not supported by the Chief Clerk of the General
Land Office because the attractions in the proposed enlargement "were chiefly, if not wholly, scenic in character"
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(Bond, 1912, p. 84).

However, "the existence of magnificent

scenery within the boundaries of proposed monuments, has not
acted as a deterrent in their establishment" (Bond,
1912, p. 81).

Later, it appears that scenery played an

important role in the designation of national monuments
(lse, 1961).

*

The Hetch Hetchy Act of 1913.

Shortly after

taking office as Secretary of the Interior in 1913, Secretary Franklin K. Lane played a role in putting through the
Hetch Hetchy Act.

This controversial Act failed a few times

at first, then allowed a dam to be built in Yosemite
National Park in order to provide water for the city of San
Francisco.

Numerous letters were received in the secre-

tary's office to protest the decision to construct the dam
(Ise, 1961; Albright, 1985).

Secretary Lane's support for

the project was an expression of his utilitarian approach to
natural resources (Albright, 1985), and his previous
involvement in the project as the city Attorney of San
Francisco (Ise, 1961).
Part of the Hetch Hetchy Act was an agreement by
the city of San Francisco Water Authority to build some
access roads to the park, that will improve the possibilities to enjoy the scenic landscape near the water reservoir
that will be formed by the dam.

Though the dam was com-

pleted in 1925 (construction lasted ten years), the promised
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roads were not completed.

In 1932, the city agreed to give

the National Park Service the sum of money equivalent to the
cost of building the roads, and the money was used to build
the Tioga Road in Yosemite (Albright, 1985, pp. 220, 269).
3)

the nature of the organization
a.

There is still no special organization to deal
with the protected areas as a group.

There is

some civilian administration in a number of the
protected areas.

In the Department of Interior,

most of the work was performed by the Patents and
Miscellaneous Division until 1907, and thereafter
by the Miscellaneous section of the Office of the
Chief Clerk (Government Printing office, 1912;
Albright, 1985).

Between 1983 and 1986, justices

of the peace and constables were appointed according to a wyoming law (following a request by the
Secretary of the Interior) to guard against poachers and trespassers.

Yellowstone and Yosemite had

army troops to guard them, detailed by the Ministry of the Army, based on the Act of 1883 (Ise,
1961).
By the end of this period, changes started to
occur in the organization.

On June 4, 1914, Mark

Daniels was appointed General Superintendent and
Landscape Engineer for National Parks with
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headquarters in San Francisco.

Albright points

out that there was no legislative authority or
appropriation for the new appointment, and it was
funded "by reducing the budget to each of the
parks" (Albright, 1985, p. 5).

The reduction in

parks' budgets did not sit well with park superintendents; neither did the fact that Daniels was
given general control of all park funds, and that
the superintendents had to report to him rather
than directly to Washington, D.C.

To fit his

title of Superintendent, the title of park superintendents was changed to Park Supervisor (Albright, 1985).

Can this event mark the beginning

of the tension that can be noticed today between
the protected areas and their centralized offices?
4)

Outcomes
Lack of appropriations for active protection of pro-

tected areas had dire consequences.

In 1883, Secretary Tel-

ler asked the Governor of Wyoming to enforce protection in
Yellowstone by arresting and punishing poachers and trespassers.

Wyoming's new, special law to do it was illegal

within Yellowstone, and the appointed guardians "not infrequently made merchandise of the treasures which they were
appointed to preserve" (Ise, 1979, p. 31).
was repealed in 1886.

The Wyoming law
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Scandals associated with development schemes backed by
the Department of the Interior led to Congress' refusal to
appropriate funds for the protection of the park in 1866,
and the Secretary of the Interior was forced to call on the
Secretary of War.

On August 20, 1886, the civilian force

was removed from the park, and troops assumed control, with
their commander becoming the acting superintendent.

He

revised the regulations and made every effort to enforce
them (Ise, 1979, p. 44).
In the national monuments, the situation was even
worse.

By 1911, there were 28 national monuments adminis-

tered by different departmentsl this remained the case until
1933.

17 of the monuments were under the jurisdiction of

the Department of the Interior without any active protection
besides an official notice of penalties for violation of the
regulations.

Vandalism was almost inevitable.

The remain-

ing 11 monuments were under the jurisdiction of the U.S.
National Forest Service in the Department of Agriculture,
where matters were handled by the forester in charge (Bond,
1912).
The main problems in the protected areas preceding the
establishment of the National Park Service were considered
to be lack of funds for developing roads and facilities,
fighting off irrigation dams, cleaning out incompetent
political concessionaires, and securing extensions of park
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boundaries (Ise, 1979).

Judgments vary on the type and

quality of protection provided to the protected areas.
According to John Muir, the national parks were "efficiently
managed and guarded by small troops of united states Cavalry, directed by the Secretary of the Interior" (Muir,
1901, p.40).

This description applies to the two parks that

had army troops (Yellowstone and Yosemite).

Another

description stated that these areas were routinely grazed;
some were farmed and/or lumbered.

This description goes on

to state that "the parks existed only on paper. • • • local
interests who resented federal control--especially if it
meant preservation--over the public domain" encouraged economic activities (Clarke & McCool, 1985, p. 49).

This

description also fits the rest of the national parks and the
national monuments.
Reviewing the proceedings of the two conferences is
much more illuminating and specific.

According to the Sec-

retary of the Interior, "the situation regarding park administration has not changed in a radical manner during the
last year" (Fisher, 1913, p. 8).

From the presentations and

discussions, the following issues and problems can be identified:

*

problems in administration, coordination, lack of a
central specific and effective authority to deal with
the parks (Fisher, 1912, 1913; Bond, 1912; Forsyth,
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1912; McFarland, 1912; Olmsted, 1912;

*

lack of an independent "board of overseers" to control
administration and deal with long-range policies (Olmsted, 1912);

*

lack of combined and coordinated effort to influence
Congress to change things and secure appropriation
(McFarland, 1912; Fisher, 1913);

*

lack of professional involvement (McFarland, 1912);

*

lack of definite park policy and purpose definition,
which leads to conflicting uses (McFarland, 1912;
Olmsted, 1912);

*
*

unsupervised growth of the parks (Fisher, 1912);
problems in natural and cultural-resources protection
and management:

game, fish, bears, forests, damage by

fire, insects, grazing, vandalism (Bond, 1912; Fisher,
1913);

*

underdeveloped and underutilized forests in parks
(Graves, 1912)

*

lack of development and maintenance:

various tourist

accommodations, roads, trails, telephone lines (for
tourism and fire control) (Graves, 1912; Bond, 1912;
Hill, 1912; Cooper, 1912; Smith, 1912);

*

lack of appropriations for development (Cooper, 1912);

*
*

lack of sanitary rules or inspections (Miles, 1912);
problems related to concessions:

prices of
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commodities, regulations, tax assessments (Fisher,
1912; Cooper, 1912);

*

lack of public awareness of, and attention to, the
parks (Fisher, 1912; Hill, 1912);

*

need for coordination with adjacent national forests
(Graves, 1912, Entomologist, 1912);

*
*
*
*

lack of research and studies (Entomologist, 1912);
railroad rates (Cooper, 1912);
policy of road maintenance (Cooper, 1912)
authorization of automobile access to parks (Cooper,
1912);

*

private inholdings within park boundaries (in
Yellowstone, 1913); and

*

water supply (1913).
In some aspects, the situation in the common, protected

areas prior to the establishment of the National Park Service might appear as an example of open discussion described
by Dryzek (1987).

The conferences might be an expression of

free discussion among actors, leading to acceptance of the
rational arguments.

If that is so, the case of the pro-

tected areas--national parks and monuments--may represent a
failure of this system to deal with protected landscapes in
all ecological regions, including arid lands, failures
anticipated by Dryzek (1987).
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The situation seemed to be one with many (maybe too
many) actors, none really having general responsibility and
accountability:
The attention • • • Congress gave to any particular park depended upon the influence of that
park's special friend. The concessionaires operated under widely variant regulations from park to
park. The division of authority among the parks,
and even, inside a single park, came close to
chaos. In Yellowstone, all improvements and their
appropriations were managed by an officer of the
Army Corps of Engineers, who answered to neither
the Interior Department nor the Park superintendent; the superintendent was himself an Army officer, appointed by the Secretary of War.
Exclusive control [supposedly] rested with the Secretary of the Interior" (Shankland, 1954, p. 151).
Operation of concessions under varying regulations from park
to park might not be negative in itself, as it might be seen
as facilitating adaptation to specific conditions in each
park.

Yet, it seems to have been more adapted to the needs

of the concessionaires and visitors, rather than to the protected areas; the descriptions so far seem to suggest that.
This chaotic system, lacking long-term perspective and
planning, had negative impacts on the protected areas, and
also, not surprisingly, on most of the actors.
Probably one of the worst aspects of lack of central
control for the protected areas was that "the establishment
of parks and the efforts to secure appropriations for them
in several instances deteriorated into a scramble of federal
appropriations" (Buck, 1946, p. 40).

"

----------- --

Attention and
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appropriations for more fit areas were reduced as unfit
areas were designated (Ise, 1961).

Many of them were aware

of the difficulties, and called for changes in the system.
This call for change can be viewed as a positive sign; an
expression of the negative feedback capability of the chaotic system, and the importance such a feedback capability
bears.

The main change called upon was the creation of a

centralized administration and a bureau of national parks
(Government Printing Office, 1912, 1913).

Several bills

were brought before Congress as early as 1900 by a coalition
of actors:

private citizens, legislators, representatives

of public groups, and government administrators (Freemuth,
1991).

Only 16 years later did rightly timed efforts lead

to success; the enabling Act of the National Park Service
was passed.
4)

creation of the National Park Service:

1915-1917

Usually, 1916--the year that the Organic Act of the NPS
was passed--is considered as the turningpoint in the history
of the protected areas.

From the practical aspect of the

daily activities in the protected areas, a period of about
three years marked the changes associated with the establishment of the Service.

Therefore, a transitional period,

rather than just one year, was chosen to represent and mark
the change from isolated units to a bureaucratic service.
When Lane became Secretary of the Interior in March 1913, he
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had promised to concentrate on getting a national park service established in order to reduce the chaos in the administration of the protected areas.

Albright speculated that

Lane's promise came after he "felt embarrassment at the role
he had played shortly after taking office in 1913, in putting through the Hetch Hetchy Act (Albright, 1985, p. 4).
Bills to create a Service had been introduced in the two
houses of Congress earlier, but legislation didn't pass
(Fisher, 1913).
The seeds of a new organization were already sown on
June 4, 1914, when Mark Daniels was appointed General Superintendent and Landscape Engineer.

On December 10, 1915,

Robert B. Marshal replaced him and was given the title
Superintendent of National Parks, with an office in Washington, D.C.

He resigned on December 31, 1916, and was not

replaced (Albright, 1985).
In 1915, Mather was appointed as Assistant to the Secretary of the Interior with responsibility to establish a
national park bureau.

As early as 1915 the secretary of the

Interior, in a telegram to the Third National Park Conference, expressed hopes that the conference would be of great
benefit in the effort "toward betterment of the national
park service" (Department of the Interior, 1915, p. 10).
In 1916, the NPS Enabling Act passed, but there was no
appropriation until the Act of April 17, 1917 (40 Stat.,
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20).

On May 16, 1917, Mather was appointed as the first

Director of the National Park Service.
Two park conferences that were held during this period,
provide useful information on actors and issues.

One, the

Third National Park Conference, was held at the University
of California at Berkeley on March 11-13, 1915.

The Fourth

conference was held in washington, D.C., on January 2-6,
1917.

The third conference was still in the West where most

of the protected areas were, but not in a park; the fourth
was moved to the East, to the political and financial power
center.

The conferences differed in which actors partici-

pated, or their importance, and also on some issues discussed.

The Berkeley conference attendees discussed admin-

istrative issues related to changes in regulations "and to
foster such development as might be for the best interest of
the public" (Introduction, Department of the Interior, 1915,
p. 3).

The conference in the District of Columbia dealt

with general issues, and was intended to result "in a body
of expert discussion and advice which would prove helpful in
the formulation of the broader policies necessary to realize
the greater future of our national parks" (Introduction,
Department of the Interior, 1917, p. 1).
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Analysis
1.

Decision-making arrangements
a.

Actors
Congress continues on to be important during this

period, as do several departments of the executive branch.
The conference in Berkeley (1915) was headed by Stephen T.
Mather, Assistant to the Secretary of the Interior, who had
been in this position a little over a month.
pating actors were:

Other partici-

the new General Superintendent and

Landscape Engineer; a resident engineer in Yosemite; park
superintendents and rangers; custodians from the national
monuments; principal officers from the Department of the
Interior and other governmental offices; representatives of
the state of California; of the concessionaires; and of
transportation and communication groups.

Also present were

representatives of organizations interested in park issues
such as the Sierra Club, General Federation of Women's Club,
and automobile associations.

An architect from New York

(Greenley) and scientists and administrators from the University of California, Berkeley rounded out the diverse
audience.
The following is a description of the actors
participating in the 1917 D.C. conference:
Members of Congress who have specialized in
national parks, representatives of cooperating
clubs and associations, educators of national
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outlook, specialists in forestry, natural science,
and wild-life conservation, and men and women in
professional and business life interested in the
recreational, artistic, inspirational, economic,
and other phases of the question were invited to
join in conference with officials of the
department and the new service, the supervisors of
the parks, and the concessionaires (Introduction,
Department of the Interior, 1917, p. 1).
The full, detailed list of participants can be found in the
conference report (Department of the Interior, 1917).
The Washington conference (1917) appears to have
offered fewer formal presentations by park employees than
previous conferences.

It is important to note also that the

stage moved to the national level when the conference was
held in Washington, D.C.

The scene was thereby broadened,

taking more of a national form.

Local field actors--

representatives from the protected areas and some interest
groups--"moved to the back seat," where they seem to have
remained for much of the twentieth century.
b.

External arrangements
The Constitution, as the supreme law of the United

states, recognizes Congress as the principal body for authorizing the use of public lands, including protected areas:
"The congress shall have the Power to dispose of and make
all needful Rules and Regulations respecting the Territory
or other property belonging to the united states" (article
IV, section 3).

In 1916, the National Park Service (NPS)

was established by Congress as the guardian of the commons,
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e.g., the publicly protected national parks and monuments.
Its mandate was defined in the enabling Act as being to:

regulate the use of • • . national parks and
monuments • • . conserve the scenery and the natural and historic objects and the wildlife therein
and to provide for the enjoyment of the same in
such a manner and by such means as will leave them
unimpaired for the enjoyment of future generations
{An act to establish a National Park Service, and
for other purposes, Approved August 25, 1916 (39
stat. 535; 16 U.S.C. 1).
The Act (39 stat. 535; 16 U.S.C. 1, Sec. 3) provides for the discretion of the Secretary of the Interior in
handling the following matters:

*

make rules and regulations as he "may deem necessary or
proper for the use and management of the parks, monuments, and reservations under the jurisdiction of the
National Park Service.

*

. . ." ,.

may sell or dispose of timber based on his judgment
when cutting, as required for control of insects and
diseases,. to conserve the scenery or natural and/or
historical objects;

*

may provide in his discretion for the destruction of
such animals and plant life as may be detrimental to
the use of any said park; and

*

may grant the privilege to graze live stock within any
national park • • • when in his judgment such use is
not detrimental to the primary purpose for such park,

.
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• • • except that this provision shall not apply to the
Yellowstone National Park.

The Act also mentions cooperation with the Secretary of
Agriculture in national monuments contiguous to national
forests (39 stat. 535; 16 U.S.C. 1, Sec. 2).
In this Act, Congress delegated some of its lawmaking authority to the executive agencies.

Federal agen-

cies have the power to make rules and regulations with the
force of law, and to interpret and implement policies.

Two

constitutional standards must be met when the agencies act
under this provision:

1) procedural due process; and 2)

sUbstantive due process (it is within the policy boundaries
designated by the legislature).

The NPS is one of the exec-

utive agencies that fall under this delegation.
During this period, three new national parks were
authorized and added to the list of protected areas:

Rocky

Mountain Park in 1915, and in Hawaii, in 1916, Hawaii Volcanos and Haleakala (Ise, 1961; NPS Index, 1991).

2.

organizational Aspects
Already in 1913, Secretary Lane (who was himself from

the West) brought to Washington Adolph C. Miller as Assistant to the Secretary to deal with the parks and other bureaus in the Department.

Miller in turn brought with him
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Horace M. Albright, who played an important role in protected areas' affairs (Ise, 1961; Albright, 1985).

In April

1915, Secretary Lane set up a central purchasing agency to
buy supplies for several of the western parks and, in February 1916, authorization was given to transfer the office
of the general superintendent (established in 1914) from San
Francisco to Washington (Ise, 1961).

The Enabling Act of

1916 provided for the following positions (with defined salaries):

a Director, an Assistant Director, a Chief Clerk, a

draftsman, a messenger, and as many other employees as could
be hired within the general sum of $19,500.

However, no

appropriation was made until April 1917 (Ise, 1961).
Funds for the operation of the newly created Park Service were not provided until a year after passing the enabling Act April 17, 1917 (40 stat. 20) (NPS, 1991).

At the

same time, reorganization in some parks has been accomplished.

The reorganizations included government partner-

ships with concessionaires which were described as guarantees of self-support in the not distant future, "for our
national parks will ill fulfil their natural destiny if they
are to remain a charge upon the nation's treasury" (Mather,
Department of the Interior, 1917, p. 11).
According to Freemuth, both Mather and Albright:
continued to enlist the backing of influential elites that included conservation groups such
as the Sierra Club and the National Parks Associa-
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tion (founded by Mather and later renamed the
National Parks and Conservation Association), and
powerful individuals such as John D. Rockefeller,
Jr •• They courted the private sector by presenting the financial attractiveness of the parks
(Freemuth, 1991).
3.

outcomes
Many of the issues discussed in the conference of 1915

were similar to those discussed in previous conferences.
They included the desire to increase visitation to the
parks, considered "our wonder places" which need to be made
"more truly national playgrounds and more easily accessible
to all our people" (Department of the Interior, 1915, p.
10).

Other issues expressed by various participants

included:

the need to increase visitation in the parks;

proposals to establish national parks in areas that have no
national interest (Daniels, 1915; Ise, 1961); and concessions problems (Ise, 1961).
The new Director of the Service summarized the situation of the national parks as being "still unknown and undeveloped, • • . hence this conference to consider the ways
and means to realize the fullest destinies of the national
parks." (Mather, 1917, p. 11).
the conference of 1917 were:

The main topics presented in
education related to the

parks; traveling to, and development of, the parks; their
recreational use; wildlife in the parks; and examples of
American and Canadian parks.

It appears as if the confer-
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ence of 1917 had been more descriptive than discursive.

The National Park Service Era
5)

The formative years of the National Park Service:
1918-1936

This period starts in 1918, the first year that the
service functioned as a genuine agency, largely due to its
1917 appropriation.

1918 is also the year that the military

forces withdrew from the parks (Department of the Interior,
1919).

The formative period's end is 1936, because the next

year brought the implementation of an effort to decentralize
the national park system.
During this period, the parks experienced a dramatic
increase in visitation due to the increased use of automobiles.

Also, increased emphasis has been placed on research

and educational work, known collectively as interpretation,
which included the management of guided tours and lectures,
the marking of natural trails, the maintenance of museums
and libraries, and the preparation of pUblications and
studies in history, archeology, natural history, and wildlife.

During the depression, the CCC (civilian Conservation

Corps) provided funds for construction work done in many
national parks.
Analysis
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1.

Decision-making arrangements
a.

primary actors:

Congress and the Executive branch

continued to play important roles, and from now on the NPS
itself became an important actor.
service had three directors:

During this period, the

Mather (1917-1928), Albright

(1929-1933), and Cammerer (1933-1940).

According to Free-

muth (1991), both Mather and Albright sought the backing of
influential elites outside the NPS to support their activities.

User groups were also involved in park issues (e.g.,

The Mountaineering Club, in improvements of plans) (Department of the Interior, 1919).
b.

External arrangements

*

creation in 1918 of a ranger force with one chief,
four assistants, and 25 rangers (Ise, 1961);

*

creation in 1925 of the Federal Power Commission
with authority to permit water development in public lands, including national parks and national
monuments;

*

Appointment of a Presidential Committee on
national parks and national forests, to survey and
make recommendations regarding park expansions;

*

creation of national parks in the East--during the
first part of this period, the combined efforts of
Mather and the Congress established protected
areas (mainly national parks) in the East.

One
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example is the bill signed by President Coolidge
in 1925 (stat. 43, 958, 1331) regarding the preservation of the Appalachian Mountains and the Mammoth Cave regions as national parks (Ise, 1961).

*

By Executive Order 6166 of June 10, 1933, the
Service was expanded and redesignated the Office
of National Parks, Buildings and Reservations.

*

An act of March 2, 1934 (48 Stat. 389), restored
the name National Park Service.

The service

included by then all the monuments formerly administered by the Forest Service (the Department of
Agriculture), and selected areas such as battlefields formerly administered by the War Department.

Federal buildings in Washington, D.C., were

also included.

In 1939, responsibility for public

buildings was transferred to the new Public Buildings Administration of the Federal Works Agency.

*

Provision for the establishment of national historic sites, including some owned by private organizations, was made via the Historic sites, Buildings and Antiquities Act of August 1935 (49 Stat.
666).

Other types of areas that were established

under the supervision of the Service included:
national historic parks, national memorials, and
national parkways.

Some of these arrangements
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changed and expanded the responsibilities of the
NPS to include buildings and historical sites.
2.

The nature of the organization
A chart describing the beginning administration of the

NPS can be found in the 1919 Report of the Director (Department of the Interior, 1919, p. 25).

It indicated a clear

division between national parks' and national monuments; two
battlefields are under the Department of War, and ten
national monuments under the Department of Agriculture.
The expansion of the Service during this period
included the establishment of the following divisions:

*

Engineering, in 1917;

*

Landscape Engineering, in 1918 (renamed Landscape
Architecture in 1928, Branch of Plans and Design in
1933);

*
*

Forestry, in 1927; and
Wildlife, in 1929.

In 1927, field headquarters were established in San Francisco and some in Berkeley; others were moved frequently,
including western parks.

When Albright replaced Mather as

director in 1929, though he shared the same opinions as
Mather, his administration depended less on personal relationships and more on structure (Wright, 1992).
3.

outcomes
The NPS, under the direction of the Secretary of the
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Interior, is responsible for all aspects of park administration:

establishment and enforcement of regulations for use;

protection from fire and other dangers; regulation of concession operators; investigation of, and recommendations
for, proposed new areas, land acquisition; and construction
and maintenance of roads and trails, buildings, and other
structures.

The doing and/or undoing of the various actors

led to the outcomes, although the main interest here is in
presenting relevant issues and problems.

The following

issues/problems for this period are based on Ise's research
Clse, 1961).

*

They were:

organization of a ranger force to deal with the
growing need for interpretation,

*

poor services and waste of space associated with
the concessions,

*

the continuous problem of lacking sufficient
appropriations,

*
*

private inholdings within protected areas,
wildlife-management issues related to unmarked
and/or inSUfficient areas,

*

overgrazing leading to soil erosion (partially
caused by "success" in predator control),

*

unworthy areas being added to the system and
competing for the scarce resources,

*

threats from large water projects (i.e., dams),
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and

*

development encouraged by the NPS (i.e., transportation development) and authorized by Congress
(i.e., mining).

It is important to note here what

can be defined as perception-related issues;
scenic values were considered most important.
Director Mather ".

NPS

was almost entirely devoted

to the conservation of scenic values in the parks"
(Ise, 1961, p. 323).

Natural resources such as

wildlife were not high on his priorities list.

In

his report as Director, other issues such as recreation and concessions are discussed before natural resources (Department of the Interior, 1919).
6)

The NPS during the years 1937-1949

This period starts with the movement of the Chief Engineer to the Washington office on one hand, and the beginning
of regionalization on the other.

It ends with the central

office moving back to D.C. in 1947, after being placed in
Chicago during the Second World War.

Four regional offices

were established in 1937, and duties of the technical divisions not transferred to D.C. were assigned to these
offices:

Region I in Richmond, Virginia; Region II in

Omaha, NEi Region III in Santa Fe, NM (located in Oklahoma
city during 1937-1939); and Region IV in San Francisco, CA.
Each regional office was a small-scale replica of the Wash-
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ington headquarters, with a regional director, associate
director, and regional branch chiefs.

The creation of the

four regions was influenced by the existing CCc regional
organization.

According to Drury (Annual Report of the Director, NPS,
1949), regionalization resulted from the system's growth and
transformation from a western institution to a national one.
Through the regional offices, it became possible to bring
the point of decision-making on many administrative matters
closer to the field areas which they served (Annual Report
of the Director, reprint from the Annual Report of the
Secretary of the Interior, 1949).

The regional offices

provided professional services that were impractical to have
in each protected area, and furnishing them from the Washington office would have tremendous travel costs.

It was

concluded by the Director in 1949 that twelve years of
experience with the regional system (1937-1949):
• • • has amply demonstrated its value both
to the field areas, small and large, in the rendering of service, and to the washington office, in
relieving it of the concern with a large amount of
detail (Annual Report of the Director, reprint
from the Annual Report of the Secretary of the
Interior, 1949, p. 297).
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Analysis
1.

Decision-making arrangements
a.

Actors:

The new actors that came into play during

this period are the directors and staff of the four regional
offices.

After efforts to bring all the field offices to

the D.C. central office, it appears that the need for more
efficient communication with the protected areas led to
regionalization.

The regional offices were replicas of the

central office; their creation meant adding another bureaucratic layer between the "top" and the "bottom" without
really providing services that fit specific needs in the
protected areas.

The regions were based mostly on common

federal agencies boundaries that carry no special meaning to
the resources in the protected areas, and covered a wide
range of ecological conditions and regions.

Important

decisions were made in D.C., so the "top-down" structure was
maintained, only the "top" got to be further away from the
field and further away from reality (Dryzek, 1987).
b.

external arrangements:

More protected areas were

established during this period (a full description can be
found in Ise, 1961, and in the NPS Index, 1991).
2.

The nature of the organization
a.

*

structure:
a move from a central, inclusive office in Washington, D.C., to adding four regional offices,

.
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which were replicas of the central office.

*

eliminating the wildlife division:

In 1939, the

work and personnel of the wildlife division were
transferred from the NPS to the Bureau of Biological survey that, in 1940, became the Fish and
Wildlife Service.
b.
3.

NPS heavily involved in recreation projects

outcomes
The new organization was supposed to bring services

closer to the protected areas.

However, based on the dis-

cussion in Chapter 5, it is possible to assume that the
addition of levels and actors to the system simply made
things more complicated.

The central office still made most

of the important decisions, but it had to rely more on
information, perceptions, and images provided by and filtered through others.

Such a situation is not favorable to

arid landscapes (see Chapter 3 on arid landscapes, and Chapter 4 on failures and problems in arid landscapes).

As more

actors were added to the system, coordination became more
complicated, and feedbacks got much slower and fussy (see
results of the survey discussed later).

Flexibility, if

shown at all, was more in response to needs and pressures
that have little to do with the need of the protected areas
and the functioning of the management agency (i.e., pressures from Congress and pork-barrel politics).
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The additional bureaucratic level demanded that more
resources be spent on its existence, thus reducing the
resources available to the protected areas and their activities.

This situation started in 1914 when a General Super-

intendent and Landscape Engineer were appointed, financed by
reducing each protected area's budget.
separate agency

t~

The creation of a

deal with wildlife aspects--the Fish and

wildlife Service--made it more difficult to deal with specific research needed in the protected areas for management
of resources and recreation.

The newly created separation

among responsibility/activity related to wildlife and the
protected areas resembled the situation that existed in the
pre-NPS era, when the Bureau of Biological Survey existed
and was involved in wildlife issues in two parks (Department
of the Interior, 1919).

The poor results of this separation

can probably be traced to the critical report on NPS
research (Leopold, 1963; and later ones).
It is interesting to note that the recent move that
established the National Biological Survey in 1993 combined
the result of the previous cycle of taking research out of
the NPS--the Fish and Wildlife Service, with the modest
research and management activities that have developed in
the NPS since then.
7)

The NPS during the years 1950-1969

This period starts in the year 1950, when the D.C. cen-
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tral office went through organizational changes.

It ends in

1969, one year before the General Authorities Act was
passed.

During this period, new historical areas were added

to the system, and new regions were formed.
ganization occurred in the D.C. office.

In 1950, reor-

A new assistant

director was added, as were an Audit Division, a Land Planning division, and a Recreational Planning Division (Drury,
Annual Report of the Director, NPS, to the Secretary of the
Interior, 1950).
In 1955, a new regional office was established in Philadelphia.

The new Region V was taken from Region I.

In

1962, the National Capital Parks were unified into Region
VI.

The regional offices were now designated according to

broad geographical areas: Southeast (with the regional
office located in Richmond), Midwest (Omaha), Southwest
(Santa Fe), western (San Francisco), Northeast (Philadelphia), and National Capital (Washington, D.C.).
In 1968, the Northwest district of the Western Region
became semi-autonomous and, in 1970, it was recognized as
the Region VII:

the Pacific Northwest Region, with head-

quarters in Seattle.
In 1950, architecture, engineering, and landscape architecture were united into a single division in each region.
This followed the move made in the Washington office a few
years earlier and provided close coordination of all plan-
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ning, construction, and maintenance activities.

Analysis
1.

Decision-making arrangements
a.

actors:

more actors were added within the system

with the creation of additional regions.
b.

*

external arrangements:
Land and water Conservation Fund Act of 1965 Established a fund with allocation to states and
agencies for the planning and purchase of outdoor
recreation areas and facilities.

*

wild and Scenic Rivers Act of 1968 - Established
the National wild and scenic Rivers System, outlining criteria and procedures whereby freeflowing
streams could be added to the system of protected
areas.

*

Wilderness Act - Established the National Wilderness Preservation System of federally designated
areas.

*

National Environmental Policy Act of 1969 (NEPA) The basic charter for environmental protection;
provided for the preservation of important historic, cultural, and natural aspects of the
national heritage.

All federal agencies' plans

and activities henceforth were to protect and
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enhance the quality of the environment.

*

National Historic Preservation Act of 1966 Required the establishment and maintenance of a
National Register of Districts, Sites, Buildings,
structures, and Objects.

The Director of the NPS,

or his designee, were to be executive director of
the council.

In 1980, amendments specified the

responsibilities of the agencies.

*

National Trails System Act of 1968 - Established a
national system of scenic and recreational trails.

*

Redwood National Park Act (amended later in 1978)
- Amended NPS authorities legislation.

NPS man-

dated to afford the highest standard of protection
and care to park resources; no decision can compromise these resource values, except where specifically authorized by law.
2.

The nature of the organization
with the addition of new areas to the system, new

regional offices were established.

The unification of arch-

itecture, engineering, and landscape architecture into a
single division of planning and construction in each region,
contributed to improved coordination, yet at the same time
was a reflection of the situation in the D.C. central
office, which added another bureaucratic layer, further complicating the system.
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3.

outcomes
Issues as reflected in two reports of the Director of

the NPS (Department of the Interior, 1949, 1950):
a.

Appropriations:

Rarely (the year 1950 was singled

out) are they sufficient to cover needed improvements and
acquisitions.

Protection activities, such as suppressing

insect epidemics, were delayed.

Donations and exchanges are

the main sources for land acquisition.
b.

Resources Management:

none of the protected areas

is large enough to fit laissez faire management; active management is needed.

"Management" included controlled killing

of predators and herbivores.

In some areas, restocking of

animals, poaching, and over-fishing need to be addressed, or
overgrazing by trespass stock, and regulation of grazing by
permits.

In one year, 285 fires were reported in all pro-

tected areas; 72% were caused by humans; the cost of suppression was $200,000.

Archeological preservation and his-

torical research are gaining more important roles in NPS
activities.
c.

Planning and design:

a need for national planning

guided by non-monetary benefits is expressed.
d.

Other issues:

There were attempts to add areas

with no national significance to the system; out of 29 proposed new areas, only four were considered important enough
to undergo field investigations.

----.

"

__ ._._-

-"

Problems with flights over
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the protected areas, with mountain climbing, employee housing shortages, long-vacant permanent positions, and the
importance of the role of education in NPS activities.

Many

of the issues seem to be reoccurring.

8)

The NPS during the years 1970-1991

This period starts with the General Authorities Act of
1970, and ends in 1991, which marks the 75th anniversary of
the NPS, when the service started thinking about its future

in the 21st century, as expressed in the Vail Agenda (NPS,
1991).

During this period, new areas were added, and vis-

itation increased.
In 1971, the NPS regional boundaries were redrawn
according to a call from the Nixon Administration for
regional boundaries common to all federal agencies.

Analysis
1.

Decision-making arrangements
a.

Actors:

with more regional offices, more actors

were added to the system.
b.

External arrangements:

In 1970, the General

Authorities Act (PL 91-383 sec. 1., 84 stat. 825, 16 USC 1a
et. seq.) was passed.

This Act affirmed that all national

park areas, including historic sites, recreation areas,
etc., while acknowledged to be "distinctive in character,"
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were "united through their inter-related purposes and
resources into one national park system as cumulative
expressions of a single national heritage."

The purpose of

this Act was "to include all such areas in the system and to
clarify the authorities applicable to the system."

The Act

made it clear that the NPS organic Act and other protective
mandates applied equally to all units of the system (NPS-77,
Natural Resources management Guide, NPS, 1991).
2.

The nature of the organization
a.

structure:

In 1971, in response to the Nixon

Administration's call for common regional boundaries for
federal agencies, the following regions were formed, with
headquarters as indicated:
Northeast region:

Philadelphia

National Capital Parks:
southeast:
Midwest:
Southwest:
Western:

Washington D.C.

Atlanta
Omaha
Santa Fe
San Francisco

Pacific Northwest:

Seattle

Two years later, in 1973, a reorganization in the
Service took place, and two new regions were added:
Rocky Mountain (taken from the Midwest), and
North Atlantic (taken from the Northeast)
In 1980, the Alaska Area Office that had operated indepen-
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dently since 1979 was added officially.

The list of regions

now included:
I.

North Atlantic, Boston:

CT, MA, ME, NH, NJ (except

Delaware Water Gap), NY, RI, VT
II.

Mid-Atlantic, Philadelphia:

DE, MD (with exceptions),

NJ, PA, VA (with exceptions), WV (except Harpers Ferry)
III. National capital Parks, Washington, D.C.:

D.C., MD,

parts of VA, WV
IV.

Southeast, Atlanta:

AL, FL, GA, KY, MS, NC, PR, SC,

TN, VA, VI
V.

Midwest, Omaha:

lA, IL, IN, KS, MI, MN, MO, NE, OH, WI

VI.

Rocky Mountain, Denver:

Northern part of AZ, CO, MT,

NO, SO, UT, WY

VII. Southwest, santa Fe:

AR, part of AZ, LA, NM, OK, TX

VIII.Western, San Francisco:
IX.

Most of AZ, CA, HI, NV

Pacific Northwest Region, Seattle:

AK, CA (Lava Beds,

but in 1978 transferred to Western), ID, OR, WA
X.

Alaska
The NPS regions and U.S. ecological regions are

presented in figures 7 and 7.a.
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3.

outcomes
Issues and their sources in the protected areas and the

agency were associated with various sources.

Some attrib-

uted the problems to the duality of protection and use that
appear in the Organic Act of 1916 (i.e., Clarke and McCool,
1985); others stressed threats related to activities on
lands adjacent to the protected areas (NPS, 1980).

Clarke &

McCool (1985) list the following causes:
1)

long-term funding problems

2)

inability to cope with spiraling visitor use

3)

personnel squeeze; visitation soared in the 1970s,
yet the Office of Management and Budget set strict
personnel ceilings

4)

limited ability of the Service to research its own
operations due to unavailability of resources and
to preoccupation with more immediate problems of
park operations

5)

expanding mission:

new units and new types of

units were added (e.g., urban parks, national
seashores)
6)

competition with other, more powerful agencies for
allocation of resources

As a result of all of these, the Service became more reluctant to establish new parks.

In 1973, the NPS decided to

establish a deadline year for "rounding out the National
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Park system" and since then has established more stringent
criteria for the acquisition of new parks (Clarke & McCool,
1985).

Yet, in the 1980s, Congress expanded its pork-barrel

politics, and mandated appropriations to specific areas,
including new ones (J. Clarke, personal communication).
In 1980, an investigation examined 12 of the largest
and most popular parks, and found that the Park Service had:
"not protected the health and safety of visitors and employees using facilities at national parks.

Substandard

water and sewer systems and hazardous lodges, dormitories,
bridges, and tunnels need to be repaired or upgraded or
their use should be limited."

According to the NPS esti-

mates, there are health and safety problems in 113 park
areas (Clarke & McCool, 1985, p. 60).
The Park Service was defined as not being an organizational failure, but not being an unusually powerful agency,
either.

It has been handicapped by a narrow, "luxury"

mission, and has found itself influenced by pro-development
interest groups, as well as by other, more powerful agencies
in the federal establishment (Clarke & McCool, 1985).
It is proposed here that problems and threats in the
protected areas and in the NPS--their management agency--can
be traced to the following sources:
a)

Historical, related to pre-protection era
activities;

214

b)

Use-related:

"tragedy of the commons";

c)

Congress and government related;

d)

External threats:

related to activities outside

the boundaries of the protected areas; and
e)

Internal threats:

related to activities within

the protected areas and the NPS organization.
The National Park service is involved in one way or another
with each of those, yet, while in most of them other
agencies/sources are involved directly, the NPS has much
more control of the NPS-related aspects.

The following is a

discussion on each of the sources:
a)

Historical, pre-protection era:

This aspect is

related to the perception of freedom and the use of natural
resources.

At first, freedom in the new country from the

King's tyranny meant the freedom to hunt and use the land's
natural resources:
• • • our forefathers who settled New England
were against game laws. Some of them had their
noses or their ears cropped off for poaching in
the old country. Wildlife, like the forests which
clothed the new country, was a nuisance. The deer
and squirrels and turkeys ate their crops and the
bears the pigs. The settlers used the same energy
in exterminating the game they had employed in
slashing and burning the forests. Their descendants have been on the job ever since as the vast
tracts of gameless country bear silent witness.
As a nation we have been cursed by our contempt
for conservation (Burnham, 1917, p. 185).
This attitude impacted wildlife " • • • until it had disappeared forever or was on the verge of extinction; then pub-
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lic opinion changed and a great wave of conservation swept
the country, and by conservation I mean just plain common
sense" (Burnham, 1917, p. 186).

Conservation in America was

in great part a result of the growing perception of scarcity
in natural resources caused by human activities.
b)

Tragedy of the commons and user-related sources:

Though in a different meaning than Hardin's (1968), it seems
that the situation in the national parks can be described as
"the tragedy of the commons."

The tragedy is rooted in the

fact that the commons are owned by a very large number of
owners, to the point where there are almost no recognizable
property rights.
The situation gets even more complicated; the direct
benefits are reaped only by those who visit the parks, yet
most of the maintenance costs are paid by all the owners
(assuming that the entrance fees do not cover all expenses).
Costs are also not paid directly:

taxpayers have no direct

sense of their contribution toward management of the parks.
This might result in the false impression that the benefits
are greater than the costs.

ostrom (1992) states that a

clear prediction can be made in cases where benefits exceed
costs:

open-access resources will be overexploited and may

well be destroyed.
Though "owners," most visitors have no direct sense or
understanding of the nature of the resources in the parks.
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Most members of Congress, who are owners, too, and represent
the larger group of owners, also lack the direct contact and
understanding of these common resources, the protected
areas.
The general public tends to demand a great deal from
park management, yet is largely unaware of the political and
funding problems facing the Park Service.

It seems that,

for a long time, there has been a communication gap between
the Park Service and the interested public (Brandborg,
1970); consequently, the public offered very little real
constituency support (Clarke & McCool, 1985).

The public

considers the parks to be theirs in a rather concrete sense;
therefore, the NPS merely regulates the use of this public
good, as mandated by the 1916 Establishing Act.
c)

Congress and government-related problems
1)

Duality in the organic Act of 1916:

Some view

problems to be inherent in the Act of 1916; it designated
dual purposes.

While the NPS is supposed to promote and

regulate the use of the areas, and deal with the enjoyment
of future generations, it is also supposed to conserve and
leave them unimpaired (emphasis added).

Yet, it seems that

the Act set priorities rather than created a duality; the
fundamental purpose is to conserve the areas and their
resources • • • and leave them unimpaired for the enjoyment
of future generations.

Promotion and regulation of use
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appear to be secondary.

While at the beginning very few

owners--American citizens--made use of the commons, postWorld War II economic prosperity brought record numbers of
visitors.

In 1956, visitation estimates were 55 million; by

1966, annual visitation has increased to 133 million, and in
1981, it was 238 million (Clarke & McCool, 1985).

In 1993,

it has soared to 273 million (personal communication, NPS
statistical Office, Denver).
While the promotion mentioned in the Act of 1916
seems to be effective as might be suggested by the everincreasing numbers of visitors (see Chapter 6), regulation
that follows it in the same Act seem to be less successful
as might be suggested by various studies on problems and
threats in the protected areas (i.e., NPS, 1980; the results
of the survey in the following part of this chapter.
2)

Lack of appropriation:

Generally, Congress

failed to provide adequate appropriations to the NPS,
resulting in detrimental effects on it and physical damage
to the parks.

Lack of economic and human resources to

protect and develop the parks are chronic problems.

Under-

funding of natural and cultural science programs and
resource management has been cited as being a major
deficiency.

A mitigation plan that included personnel and

budget increases was "ignored and in some cases deliberately
frustrated by the Reagan administration through the action
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or inaction of • • • watt and his appointees" (Freemuth,
1991, p. 23).
3)

Problem related to perception:

The 1932

report on wildlife issues in the national parks identifies
the pre-vailing perception in Government and Congress of
parks as scenic tourist attractions, yet "our natural heritage is richer than just scenic features; the realization
is coming that perhaps our greatest national heritage is
nature itself with all its complexity and its abundance of
life" (Freemuth, 1991, p. 38).

This perception seems to

prevail in most of the general public, and in many (if not
to most) of the employees of the NPS.

This perception seems

to govern the activities and attitudes of those who hold it.
The situation seems to support the importance given to perception in shaping attitudes and behavior, as presented in
Chapter 3 of this dissertation.
4)

Geographical shortcoming:

The boundaries of

each area were arbitrarily defined and unrelated to landscape characteristics, resulting in "insufficiency of park
areas as self-contained biological units" (Freemuth, 1991,
p. 38).

This issue was identified as a problem prior to the

establishment of the NPS.

It was discussed in the first

park conference (Department of the Interior, 1912) and in
the Leopold report (Leopold, 1963).
e)

External threats to the protected areas:

At the
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beginning of the century, the main threats to the protected
areas included:

construction of dams and drowning of areas

such as the Hetch Hetchy Valley in Yosemite; destruction of
archeological sites in Mesa Verde; predator control in the
Grand Canyon; and mineral exploitation at Organ Pipe and
Death Valley.

In the 1960s and 1970s, threats included dams

built on the Colorado River and the impacts of exotic species competing with natives.

In 1978, a NPCA survey of

national-park superintendents found that the source of many
problems lay outside the park boundaries (Connally, 1982).
In 1980, a detailed survey conducted by the National Park
service followed (NPS, 1980).

Both studies were related to

the physical attributes of the protected areas.

Many

threats were identified as being from external sources.

The

two largest categories--aesthetic degradation and air pollution--61% and 88% respectively, came from external sources
(NPS, 1980).

The few issues listed above demonstrate the

complexity of problems and their sources.

Others made the

effort to concentrate on the threats and problems related to
sources and activities out-side the protected areas (Freemuth, 1991), where the NPS is only a partner and can be held
only partially responsible.

Remedy in these cases depends

on other agencies, or public and private enterprises, with
whom the NPS needs to seek cooperation.
The seven groups of threats and problems identified in
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the 1980 NPS study are presented in Table 7.

Table 7.

Seven Groups of Problems Identified in
the Study of 1980 (NPS, 1980)

% of total threats

Groups, problems and causes
1) aesthetic degradation (development
and timber harvest)

25

2) air pollution (acid rain, hydrocarbon)
3) physical removal of resources (mining,
poaching)

16
14

4) exotic species

14

5) physical impacts by visitors (campfires,
trampling)

12

6) water issues (quantity, quality)

11

7) damages by park operations (construction
of trails, biocides)

8

Table 7.a presents the ranking of the top ten threatened resources reported in the study of 1980 (NPS, 1980).
The NPS's major concern relates to expanded visitor use, the
outside pressures caused by changes in lands adjacent to
parks, lack of documentation of threats, and lack of information.

Very few parks possess the necessary baseline

information on natural and cultural resources to permit
identification of the incremental changes that may be caused
by the threat (NPS, 1980).

Findings of the survey conducted

in 1993 will be discussed later in this chapter.
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Table 7.a

Ranking of Top Ten Threatened Resources
in 326 Units of the NPS

Threatened resources

Number of units

1) general scene (vistas, fire scars)

191

2) air quality

140

3) mammals

136

4) plants

132

5)

fresh water quality

130

6) experiences

123

7) soils

119

8)

114

silence

9) landscape (historical)

111

10) specific sites

107

e)

Internal threats:

threats related to NPS activi-

ties within the protected areas and the NPS organization
This dissertation focuses mainly on problems associated
with the guardian of these areas, the National Park Service,
and/or its organization and attitude towards these problems.
Identifying external sources of threats and the means to
remedy them should be accompanied by identification of the
internal threats.

"Looking in the mirror" might help in

identifying and implementing internal agency procedures "to
improve the anticipation, avoidance, and resolution of

---.--.. ---.-
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resource conflicts" (Lockhart, 1985, in: Freemuth, 1991, p.
34) •

The NPS went through some transformations.

It started

with a small D.C. central office that included a Director,
an Assistant (later became Associate) Director, a Chief
Clerk, and administrative and clerical staff.

The position

of a Field Assistant to the Director was established in 1920
and redesignated as Assistant Director (field) in 1926.

It

was discontinued in 1929 when Albright, the incumbent,
became Director (Wright, 1992).

Later, the NPS changed from

a service with a small center and expanding field headquarters, to a centralized organization with most of the support
offices for the protected areas located in Washington, D.C.
It seems that Muir's (1901) judgment had merit that the military was doing a good job in protecting some of the parks.
According to Wright (1992), the newly established service
followed the military in its organization:
• • • the NPS adopted the hierarchical structure successfully used by the military in Yellowstone and Sequoia. In a given park the superintendent, like the military commander, was the boss,
whose interpretation of policies was accepted
without question (Wright, 1922, p. 11).
It seems that, from the first days of the existence of
the NPS, the nature of its organization--if it was one of
centralized and hierarchical nature, or one with little
intervention from the center in Washington--was an issue •

.
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Descriptions regarding this issue are contradicting.

Wright

(1992) describes the situation as one in which Mather
quickly asserted his authority over the NPS by establishing
a small, efficient agency.

According to Shankland (1970),

Mather replaced existing political appointees as park managers, and set the tone for an administration representing his
belief that the Service could operate best with minimal
interference from the Washington office.

Unra and Willis

(1983) described Mather as unable or unwilling to delegate
authority, which might suggest a central control.
From 1930 to 1937, a direction of gradual transfer of
technical functions from the field to Washington took place,
adding to functions already located in the central office.
It included the Branch of operations, Office of Chief Council, Branch of Lands, Branch of Research and Education,
Branch of Plans and Design, and the Branch of Forestry.

The

Field Headquarters in San Francisco were discontinued in
1935, and the term "field headquarters" was abolished.
Centralization seemed to be accomplished by 1937, contradicting the intentions of the first Director.

The Leopold

report (1963) was directed to wildlife-management-related
issues.

It recommended more research and wildlife manage-

ment be done under biologically trained personnel.

The

report, submitted by a special committee under the auspices
of the National Academy of sciences, identified lack of
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continuity, coordination, and long-term considerations as
the main deficiencies in the NPS research efforts (Leopold,
1963; Freemuth, 1991).
These issues seem to be related to the characteristics
of the social-choice mechanism:
policy making.

its organization and its

Therefore, they may be widely viewed as

internal agency issues.

In view of the fact that the parks

often have been poorly maintained, understaffed, and overcrowded, it appears that the Park Service was not an outstanding custodian of this public heritage (Brandborg,
1970).

In order to respond and cater to the massive use of

the common resources, the NPS launched the Mission' 66 program in 1956, which did not seem to consider long-term sustainability.

NPS increased visitor capacity, but had done

very little--almost nothing at all--for the ecological maintenance of the parks (Darling & Eichhorn, 1967).

NPS was

successful in this instance primarily because it compromised
the preservation goal by opting for more publicly attractive, utilitarian goals (Clarke & McCool, 1985).

By 1970,

visitation had reached 172 million (NPS statistical data),
outstripping facilities, so long queues of campers were
lining up at the parks; many had to be turned away.

A res-

ervation system was seen as the best solution to regulate
the limited access on a first-come, first-served basis.
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This system was not very successful, due to organizational
problems (Clarke & McCool, 1985).
The issues discussed so far relate only partially to
the structure and organization of the agency.

Only recently

have issues and problems directly related to the structure
and organization of the agency been discussed in the NPS
(NPS, The Vail Agenda, 1992).

Yet, most of the discussion

was based on anecdotal and intuitional information.
Descriptions exist such as:
• • • actions by park superintendents that go
counter to direction from Washington; or park
employees may actively undercut what they may perceive to be 'political' actions by their superintendent; or a park superintendent may quietly
lobby key congressional actors (llfor my park") on
issues that may have adverse consequences for the
Park system as a whole (Vail Agenda, NPS, 1992, p.
47) •

This type of description was attributed to the sense of
independence that NPS employees have:

actions they took

were viewed as out of line, rather than as expressions of
failure of the system to respond to needs.

Survey Results
Independently, at about the same time that the Vail
Agenda program was underway, this study was initiated based
on observations in some protected areas in the arid
Southwest, and on theoretical assumptions related to policymaking that neglect landscape variability.
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In 1993, a study of the National Park Service and
selected units was conducted (for details, see Chapter 2).
The purpose of the study was to explore the situation within
the NPS regarding the following aspects:
A.

Perceptions and attitudes within the agency regarding
differences among biogeographical regions;

B.

The agency's decision-making arrangements:

the rules

that establish "conditions of collective choice" within
the agency, which is the group most immediately
involved with the management of the protected commons;
C.

outcomes, including problems; and

D.

Attitudes toward prospects of reorganization in the
agency according to bio-regions (ecological regions;
this aspect will be discussed in Chapter 9).

A.

NPS perceptions and attitudes regarding differences
among biogeographic regions, including arid landscapes
The importance of perception in shaping attitudes and

behavior was discussed in Part I of this dissertation.

What

are the perceptions and attitudes within the NPS regarding
arid landscapes?
1.

Three aspects are discussed here:

Perceptions of the nature of most problems in protected
areas located in different biogeographic regions;

2.

Differences in response from respondents from protected
areas in arid, semi-arid, and non-arid landscapes; and
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3.

Recommendations made following a 1989 Tucson NPS conference of arid-landscape protected-area employees.

1.

Perceptions:

Responses to the question regarding the

nature of problems in biogeographic regions between the protected areas and the regional offices are presented in Table
7.1 and fig 7.1.
Table 7.1. Perceptions of the Nature of Most
Problems in Protected Areas in Different
Biogeographic Regions
choices

1. areas
n=153

2. regions
n=46

1) similar In nature

27.4

17.3

2) similar in nature
28.1
different in magnitude

32.6

3) slightly different
in nature

23.5

28.2

4) very different
in nature

20.0

19.5

df=3

chi-sq=2.009

p>.50

Responses between the protected areas and the regional
offices do not show significant differences in perception of
the nature of most problems.

Clear differences between the

biogeographic regions (3+4) are perceived by 43.5% in the
responses from the protected areas, and in 47.7% of the
responses from the regional offices.

On this level, (1+2)
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for the protected areas is 55.5% for the protected areas,
and 49.9% for the regional offices.

If any kind of differ-

ence in the nature of problems is considered (2+3+4), then
71.6% of the respondents from the protected areas and 80.3%
from the regional offices perceived differences between
problems in different biogeographic regions.
2.

Differences:

Responses to a similar set of 81 ques-

tions (out of the total questionnaire presented in the
appendix) between two groups was analyzed.

Group 1 included

responses from protected areas in arid and semi-arid landscapes, and was named "arid."

Group 2 included respondents

from other landscapes, named "non-arid."

Identification of

the biogeographic region that an area belonged to was made
by the respondents.

Of the responses to 81 questions, sig-

nificant differences in the level of p<0.05 were found
between the two groups in 16 responses (19.7%) in the subjects listed below:
a.

vegetation as cause for protection of the area:
checked by more "non-arid";

b.

existing information on indicator species:

better

in "non-arid";
c.

geological data:

d.

evidence of change in resources in the last five
years:

better in "arid";

more in "non-arid," and more "arid" did

not know of problems in the protected area:
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e.

off-road vehicle use:

rated higher as a problem

in "arid";
f.

grazing:

rated higher in "arid";

g.

mining:

h.

urban encroachment:

i.

December visitation rated higher in "non-arid";

j.

illegal removal of plants:

k.

exotic species as a problem:

rated higher in "arid";
rated higher in "non-arid";

higher in "non-arid";
rated higher in

"non-arid";
1.

land ownership along the boundaries:

in "arid",

more areas with above 50% public ownership, in
"non-arid," more with above 50% private ownership;
opinions on the impact of grouping protected areas
according to biogeographic regions regarding the
following:
m.

improve problem solving:

rated higher by "arid";

n.

improve resources management:

rated higher by

"arid";
The involvement of various NPS groups in making servicewide policies that influence individual protected areas
was questioned.

The following groups could be checked:

Protected areas, regional offices, the Denver Service Center, the main D.C. office, a biogeographical region office,
and a service office related to the biogeographical region:
o.

the main D.C. office:

more "arid" didn't check it;
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The involvement of various NPS groups in the planning
and design in the protected areas (choice of groups was as
above) evoked these responses:
p.

the Denver Service Center:

"more" arid didn't

check it;
3.

Recommendations:

A conference of NPS protected-area

employees in arid landscapes was held in Tucson in 1989, and
a memorandum (Walter, 1990) followed it summarizing the
decisions and observations, including (the term ecosystems
was originally used instead of landscapes):

*

arid landscapes are fragile and unable to recover from
human impacts;

*

deserts represent landscapes which are naturally
stressed; and

*

deserts receive the least amount of research attention
within the NPS system.
The following problems were identified as important and

affecting protected areas in arid landscapes:

military

activities; sunbelt population increase, followed by urban
encroachment; depleted water supply; mining; off-road vehicle use; exotic species; cacti poaching; and pot hunters.
Discussion took place on NPS perceptions and attitudes
regarding biogeographic regions, including arid landscapes
(aspect A of the survey).
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The organization of the conference in Tucson in 1989,
and the memorandum following it, suggest that employees in
protected areas perceived that there are unique issues
related to protected areas in arid landscapes.

During

interviews held in the Southwestern Regional office, no
followup to the memorandum could be traced.

Lack of follow-

up on the recommendations, and of any further activity in
higher levels of the NPS, might suggest that different perceptions existed, and that the higher level has not accepted
the observations of the memorandum.
Responses to the question on the nature of problems in
different biogeographic regions presented in Part 1 of this
section suggest that the majority of respondents perceive
differences among biogeographic regions.

The significantly

different responses to similar questions presented in part 2
of aspect A (perceptions and attitudes regarding arid landscapes) suggest that there may be specific differences
between arid and non-arid protected areas.
When comparing the problems identified in the memorandum (Walter, 1990) to the results of the survey in this
dissertation, only some of the problems mentioned in the
memorandum as unique to arid landscapes were found to be
significantly different between the arid and non-arid
groups.

Table 7.1.a summarizes the differences and similar-

ities between the memorandum and the survey.

In the table,
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"similar" refers to problems mentioned in the memorandum and
supported by the responses in the survey; "different" represents problems that differ between the two; and "unknown"
represents a problem that was not on the choice list of the
survey.

Table 7.1.a. comparison of Problems in the Memorandum
of 1990 and the Survey of 1993
Problems: different

Similar

Unknown

exotic species(*)

off-road vehicle use

pot hunting

urban encroachment(*)

mining

plant poaching(*)
water quantity(**)
military activities(**)
grazing(***)

(*)

mentioned as arid in the memorandum, found to be
significantly higher in non-arid in the survey;
(**) mentioned as arid in the memorandum, was not found to
be significantly different from non-arid in the survey;
(***) not in the memorandum, found significantly higher in
arid in the survey.
Differences between the memorandum and the survey may
be related to any of the following explanations:
*

Differences between perception and reality.

Prob-

lems in the memorandum represent the main problems faced in
arid areas, and therefore were perceived as arid-specific.
Nevertheless, some of them may also be common in non-arid,
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or even of higher importance in non-arid landscapes.

The

issue of exotic species might be an example of such a problem:

exotic species were mentioned in the memorandum as

being arid-specific.

The tropical area of Hawaii is known

to have a high number of exotic species.

In arid areas,

exotic species seem to occur more in disturbed areas (i.e.,
changes in availability of water due to irrigation, sewage,
or topographical changes).

In undisturbed arid areas, the

pressure brought by arid conditions demands specific adaptations (see Chapter 3), which create a barrier to invasion by
non-arid species.

El-Gharieb (1991) described a wide-range

expansion of an exotic species in the coastal arid area of
Egypt, but that was by a species introduced from another
arid area.
Combining the evidence from the three aspects discussed
seems to suggest that there are some differences between
protected areas in arid and non-arid landscapes.
aspects discussed were:

1.

The three

Perceptions of the nature of

problems in various biogeographic regions; 2.

significant

differences in almost 20% of the responses between "arid"
and "non-arid"; and 3.

The perception of NPS employees from

arid protected areas, as expressed in the memorandum following the meeting of 1989, seem to suggest that there are some
differences between protected areas in arid and non-arid
landscapes.

This might provide some support to the question
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of the uniqueness of arid landscapes discussed in Chapter 3.

B.

The agency's decision-making arrangements:
structure and organization
NPS policy must be consistent with the guidance pro-

vided by the external arrangements that are "the constitution, public laws, proclamations, executive orders, rules
and regulations, and directives of the Secretary of the
Interior and the Assistant Secretary for Fish and Wildlife,
and Parks" (NPS, 1988, p. IX).

Within the limitations of

consistency and delegation of authority (NPS, 1988; Buck,
1991), the agency is in charge of making policy.

This pol-

icy "sets the framework and provides direction for management decisions" (NPS, Management Policies, 1988, p. IX).
A policy may be general or specific, deal with the
process of decision making, actions, or results (NPS, Management Policies, 1988).

Within the NPS, three levels of

decision making regarding actions and results were recognized:

1) "Servicewide policy will be articulated by the

Director of the National Park Service";

2) "Instructions,

guidance, and directives of regional or otherwise limited
application that are supplementary to and in conformance
with, applicable NPS pOlicies may be issued by regional
directors or associate directors within formal delegation of
authority"; and 3) "Park-specific instructions, procedures,
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directives, and other guidance supplementary to and in conformance with applicable NPS policies (such as hours of
operation or the dates for seasonal openings) may be set by
superintendents within formal delegations of authority"
(NPS, 1988, p. IX).
It is the responsibility of all NPS officials and
employees to be informed about and knowledgeable of all
policies affecting their work and areas of responsibility.
Adherence to policy is mandatory unless waived or modified
by an appropriate authority.

Servicewide policy may be

waived only by the Secretary, the Assistant Secretary, or
the Director (NPS, 1988).
The General Authorities Act of 1970 states that "each
area within the national park system shall be administered
in accordance with the provisions of any statute made specifically applicable to the area" and in addition with the
various authorities relating generally to NPS areas, as long
as the general legislation does not conflict with specific
provisions" (NPS, 1988, p. 1:2).

Leaving the areas "unim-

paired" for future generations is an important element of
the NPS Organic Act of 1916.

"unimpaired" plays a role in

the conservation of resources and in providing for their
enjoyment; whether an individual action is or is not an
"impairment" is a management determination (NPS, 1988, p.
1: 3) •
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In the National Park Service context, resources and
values mean the full spectrum of tangible and intangible
attributes for which the protected areas have been established and are being managed (NPS, 1988, p. 1:3).

When a

superintendent has a reasonable basis to believe that a
resource is or would become impaired, the Park Service may,
as one of its management tools, temporarily close a specific
area or otherwise place limitations on public use (NPS,
1988, p. 1:3).

It is NPS policy to treat potential impair-

ments in the same manner as known impairments.
Administrative policy was first articulated by Secretary of the Interior Lane in a letter to Stephen Mather on
May 13, 1918, to be based on three broad principles (Department of the Interior, 1919, pp. 361-364):
1.

national parks must be maintained in absolutely

unimpaired form for the use of future and present generations;
2.

they are set aside for the use, observation,

health, and pleasure of the people; and
3.

national interest must dictate all decisions

affecting public or private enterprise in the parks.
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The Existing Situation of NPS Structure and organization
centralism:

Assignment of power and authority
to a central leadership in an
organization

Hierarchy:

A group of persons organized or
classified according to authority
or rank
(Webster's II ,1988)

The Management Policies (NPS, 1988) presented the
agency as a hierarchical system with three defined levels:
1) The D.C. office; 2) The regional offices; and 3) The protected areas ("parks").

Planning and design is located in

one office; the Denver Service center.

Each region has a

planning and design team, and some protected areas--national
parks considered "the crown jewels" (i. e., Yellowstone, Yosemite)--have their own landscape architects.
Fig. 7.2 presents a diagram of the organizational
structure of the agency in its early days (1919).

One

regional director defined the system as hierarchical yet
decentralized.

"Decentralized" was the term used by most

NPS employees interviewed in two regional offices.

An

exception was when referring to the planning and design done
in the Denver Service Center, which was described as
"centralized."

In Chapter 6, the basic military type of

organization was dis-cussed.

Due to problems of

communication, field officers were given some authority and
responsibility (Edmund & Letey, 1973).

It seems that this

situation fits the National Park Service at present.
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Historically, direct connections were established between
Congress (specific members of Congress), and individual
protected areas (mainly important parks, the "crown jewels";
senators or representa-tives from the district or state in
which the protected areas are located).

Such connections

were maintained and sometimes enhanced later, with the
Congress moving more and more towards area-specific
appropriations.
The hierarchy described in the Management Policies
(NPS, 1988) hints to a possible separation, to three aspects
of pOlicy:

1) policy making; 2) policy interpretation; and

3) policy implementation.

Based on the Management Policies

(NPS, 1988), this study refers to three types of policies:
a) servicewide policies, b) policy at the regional level,
and c) protected area (park) -specific policy.

The nature

of the connections and possible hierarchy within the agency
were targeted in some of the questions in survey of 1993
(see Appendix A).
The issues explored were hierarchy and centralization
as expressed by the level of involvement of each of the NPS
levels (WS=Washington, D.C., office; DSC=the Denver Service
Center, reg.=regional offices, and Area=protected areas) in
the following aspects of each of the three types of policies:

making, interpretation, and implementation, and by

the following contacts:

horizontal connections among
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protected areas in the agency; and vertical connections
among levels in the agency.
Horizontal connections:

Four choices of rates of

involvement were provided in the questions that the respondents had to chose from:
4=none.

l=hiqh; 2=medium; 3=low; and

For servicewide policy making, results are pre-

sented in table 7.3.1 and in fig. 7.3 (1).
Table 7. 3 • 1. Involvement in servicewide
Policy Making
Level of involvement

WS
n=13

DSC
n=25

Reg.
n=46

Area
n=153

0.0

0.0

2.2

0.0

1) high

15.4

4.0

4.3

2.6

2) medium

15.4

20.0

30.4

10.5

3) low

15.4

52.0

34.8

35.3

4) none

53.8

24.0

28.3

51.5

0) no response(*)

df=4(**)

Chi-sq=18.200

p<O.Ol

(*) no response was not a given choice, yet, some
respondents chose not to answer certain questions.

The same

applies to the followinq tables too.

(**) cells with small expected values were excluded.

The

same applies to the following tables too.

Significant differences exist for the Denver Service
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Center, regional offices, and protected areas.

Most cells

for the Washington office have small expected values and
were excluded.

Figure 7.3 (1) shows that the Washington

office shows the highest percentage of involvement in
servicewide policy making, and the protected areas the
lowest.
For making policy at the regional level, table 7.3.2
and fig. 7.3 (2) present the resulting percentages.
Table 7.3.2. Involvement in Regional Policy
Making
Level of involvement

WS
n=13

DSC
n=25

Reg
n=46

Area
n=153

0) no response

0.0

0.0

2.2

0.0

1) high

7.7

4.0

28.3

4.6

15.4

16.0

26.1

17.6

3) low

7.7

44.0

32.6

40.5

4) none

69.2

36.0

10.9

37.3

2) medium

df=4(**)

Chi-sq=9.014

p>.05

There were no significant differences among the groups.
For all groups, the highest percentage is for "low" or "no"
involvement.

The highest in "high" and "medium" involvement

are reported in the regional offices.
For involvement in protected area (park) policy making,
table 7.3.3 and fig. 7.3 (3) present the results.
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After the cells for the Washington office were excluded
due to small expected values, significant differences were
found among the other groups.

The protected-areas group

shows high percentages for both "high" and "medium" involvement.

"High" involvement in the Denver Service center group

might represent its direct involvement in planning and
design in the protected areas.

Based on the results pre-

sented in tables 7.3.1, 7.3.2, 7.3.3., and figures 7.3 (1),
7.3 (2), 7.3 (3), it was decided to present in table 7.4 and
fig. 7.4 the percentages of responses for "high" involvement
only:
Table 7.3.3. Involvement in Protected
Area Policy Making
Level of involvement

WS
n=13

DSC
n=25

Reg.
n=46

Area
n=153

0) no response

0.0

0.0

2.2

0.0

1) high

7.7

28.0

8.7

49.7

2) medium

7.7

20.0

26.1

30.1

3) low

15.4

24.0

23.9

13.1

4) none

69.2

28.0

39.1

6.5

df=6(**)

Chi-sq=49.652

p<.01

Table 7.4 and fig. 7.4 clearly show that, in each policy type, the highest "high" percentage is in the NPS level
in charge of the policy type:

the Washington office for

servicewide policies, the regional offices for regional
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policies, and the protected areas for protected-area-specific policies.

The results fit the description in the

Management Policies (1988) and establish the hierarchy of
responsibility for NPS policy making.
Table 7.4. High Involvement in Policy
Making for all Three Policy Types
Policy Type

WS
n=13

DSC
n=25

Reg. Area
n=46 n=153

1) servicewide policy

15.4

4.0

4.3

2.6

2) regional policy

7.7

4.0

28.3

4.6

3) protected area policy

7.7

28.0

8.7

49.7

In table 7.5.1 and fig. 7.5 (1), involvement in Servicewide policy interpretation is presented.
Table 7.5.1. Involvement in servicewide
Policy Interpretation
Level of involvement

WS
n=13

DSC
n=25

Reg.
n=46

Area
n=153

0.0

0.0

2.2

0.7

1) high

23.1

32.0

28.3

15.7

2) medium

23.1

32.0

34.8

14.4

3) low

23.1

20.0

10.9

29.4

4) none

30.8

16.0

23.9

39.9

0) no response

Chisqr=25.436

df=6(**)

p<.01

significant differences exist when the whole table is
considered including cells with expected values less than

-_ _-----.--._--..

--_ ..

~

-

..
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five with small contributions to the Chi-square.

After

cells with small expected values were excluded (the D.C.
office), the remaining cells in the table show the Chisquare value given above.

It shows significant differences

among the remaining groups:

the Denver Service Center,

regional offices, and the protected areas.

For all NPS

levels, percentages are higher than they were for involvement in servicewide policy making.

High percentages for

"no" and "low" involvement can be noticed in the group of
the protected areas, which might suggest lower level in the
hierarchy: low involvement in making and interpretation of
servicewide policies.
Involvement in regional policy interpretation is presented in Table 7.5.2 and fig. 7.5 (2).

Significant differ-

ences exist when the whole table is considered including
cells with expected values less than five with small contributions to the Chi-square.

After cells with small

expected values were excluded (the D.C. office), the remaining cells in the table show the Chi-square value given.
This shows significant differences among the remaining
groups:

the Denver Service Center, regional offices, and

the protected areas.

The highest involvement is in the

regional offices, and the lowest percentages for "high" are
in the Washington office. These results also suggest
hierarchy in NPS levels.
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Table 7.5.2. Involvement in Regional Policy
Interpretation
WS
n=13

DSC
n=25

Reg.
n=46

Area
n=153

0) no response

0.0

0.0

2.2

0.7

1} high

7.7

12.0

50.2

18.3

2} medium

23.1

36.0

30.4

22.9

3} low

23.1

28.0

6.5

28.3

4} none

46.2

24.0

10.9

29.4

Level of involvement

df=6(**)

Chi-sq=30.900

p<.Ol

In Table 7.5.3 and fig. 7.5 (3), involvement in protected-area policy interpretation is presented.

Significant

differences exist when the whole table is considered including cells with expected values less than five with small
contributions to the Chi-square.

After cells with small

expected values were excluded (the D.C. office), the remaining cells in the table show the Chi-square value given.
This shows significant differences among the remaining
groups:

the Denver Service Center, regional offices, and

the protected areas.

The highest percentages for involve-

ment in protected area (park) policy interpretation are in
the group of the protected areas, lowest in the D.C. office.
Involvement in Servicewide policy implementation is
presented in Table 7.6.1 and fig. 7.6 (1).
among the groups are not significant.

The differences

The results show high
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rates for all groups.

High percentages for "low" and "no"

involvement are recorded for the group of the protected
areas, but they are lower than the ones for high and medium.
Table 7.5.3. Involvement in Protected Area
Policy Interpretation
WS
n=13

DSC
n=25

Reg.
n=46

Area
n=153

0) no response

0.0

0.0

2.2

0.7

1) high

7.7

24.0

15.2

57.5

2) medium

23.1

32.0

21.7

26.1

3) low

38.5

24.0

21.7

9.8

4) none

30.8

20.0

39.1

5.9

Level of involvement

p<.Ol

Chi-sq=51. 548

df=6(**)

Table 7.6.1. Involvement in servicewide
Policy Implementation
ws
n=13

DSC
n=25

Reg.
n=46

Area
n=153

0.0

0.0

2.2

1.3

1) high

30.8

52.0

34.8

28.8

2) medium

38.5

32.0

34.8

28.1

3) low

0.0

4.0

13.0

19.6

4) none

30.8

8.0

15.2

22.2

Level of involvement
0) no response

df=9

Chi-sq=14.044

p>.05
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The high percentages for "high" and "medium" involvement in the washington group can be attributed to the view
taken by this group that implementation includes the whole
web from policy making, as suggested by Ingram (1989), or to
the professional composition and the ranking of this group:
Although members of the group are part of the D.C. office
that makes Servicewide policy, the specific individuals
responding are not making policy, but are more involved in
interpretation and implementation of policies.
Results for involvement in regional policy implementation are presented in Table 7.6.2 and fig. 7.6 (2) •
Table 7.6.2. Involvement in Regional Policy
Implementation
Level of involvement

ws
n=13

DSC
n=25

Reg.
n=46

Area
n=153

0) no response

0.0

0.0

2.2

1.3

1) high

7.7

32.0

52.2

30.7

38.5

28.0

23.9

32.7

3) low

7.7

24.0

13.0

19.6

4) none

46.2

16.0

8.7

15.7

2) medium

df=6(**)

Chi-sq=8.179

p>.030

No significant differences exist.

The highest percent-

ages for "high" are in the regional offices, lowest in the
washington group.

This group also shows the highest fre-
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quencies of "no" involvement.

The combined percentages for

1)+2) for DSC, region, and Area are higher than those for
WS, and for "none" it is the opposite.

These results sug-

gest less involvement of WS in regional policy implementation.
In Table 7.6.3 and fig. 7.6 (3), involvement in park
policy implementation is presented.

In this table, highest

rates for "high" are in the group of the protected areas,
and it is high in the Denver Service Center involved
directly in certain protected areas issues.

Percentages are

lower for the regions and the D.C. office.

Table 7.6.3. Involvement in Protected area
Policy Implementation
Level of involvement

WS
n=13

DSC
n=25

Reg.
n=46

Area
n=153

0) no response

0.0

0.0

4.3

0.7

1) high

7.7

36.0

8.7

69.3

2) medium

38.5

28.0

28.3

21.6

3) low

15.4

20.0

21.7

5.2

4) none

38.5

16.0

37.0

3.3

df=4(**)

Chi-sq=17.115

p<.Ol

Significant differences among all groups with relatively small contributions to the Chi-square by cells with
small expected values is observed (df=9).

...
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of cells with small expected values is reduced, significant
differences among the Denver Service Center, the regional
offices, and the protected areas exist.
In order to simplify the analysis, only percentages of
"high" involvement were plotted.

Percentages are repre-

sented in fig. 7.7 (1), 7.7 (2), and 7.7 (3) (data appear in
previous tables for high); in fig. 7.7 (1), high involvement
for policy making according to policy level and NPS groups.
The Washington office is mainly involved in servicewide policy making; the Denver Service center and the protected
areas in park-specific policy making, and the regional
offices in regional policy making.

In fig. 7.7(2), "high"

involvement in policy interpre-tation is presented.

The

D.C. office shows high involvement in Servicewide policy
interpretation, the Denver Service Center high involvement
mainly in park policy interpreta-tion, the regional offices
in interpretation of regional policy and Servicewide policy,
and the protected areas mainly in park-specific policy
interpretation.
Percentages of "high" involvement by all NPS levels in
all policy types and policy levels (making, interpreting,
and implementing) is presented in fig. 7.8.

It shows

clearly that high involvement in all levels of policy (making, interpreting, and implementing) parallels the group in
charge of that type of policy (servicewide, regional, pro-
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tected area).

At the same time, each NPS level as high

involvement mainly in implementation, but also in interpretation, of policy types made by higher levels, less in policy types made by the lower level:

D.C. office less in

regional policies, regional offices more in Servicewide and
less in protected area policies,

protected areas in

regional policies.

The Denver Service Center shows a high involvement of a
different pattern:

in Servicewide policy implementation, in

regional policy implementation, and in all levels of protected-areas policy, due to its special position.

The dif-

ferences in frequencies between policy making, policy interpretation, and policy implementation might suggest that policy interpretation might exist as a separate entity (though
seems to be not much discussed in the literature which
mainly mentions policy making and policy implementation),
in hierarchical agencies, and introduces another junction
and point of complexity in the system.

Such an additional

junction point makes policy implementation more difficult
(see Chapter 5).
In order to evaluate the professional contacts between
the protected areas--horizontal connections--surveyed
employees in the protected areas were asked to rate their
professional contacts with employees in other protected
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areas in their region, and in protected areas outside their
region.

The nature of the horizontal connections might

indicate if the contacts within the agency are determined by
administrative boundaries, such as the NPS regions, or nonadministrative.

From an agency involved in landscape pro-

tection, and on the basis of the differences between arid
and non-arid groups, contacts can be expected to be more
issue/resource-oriented.

The responses (one response from

each protected area) are presented in Table 7.9 and fig.
7.9.

Table 7.9. Professional Contacts with other
Protected Areas
frequency of contacts

within regions

among regions

1) regularly

77.7

46.6

2) rarely

22.2

52.2

0.0

0.0

3) not at all

df=l

Chi-sq=30.124

p<.Ol

There are significant differences here.

significant

differences exist also when checking each row and each column.

The contacts within regions are higher than among

regions, and regular contacts within regions is significantly different than rare and no contacts.

The responses
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show that 99.92% have some kind of professional contacts
within their region, with high percentages for regular contacts.

As for connections between protected areas in dif-

ferent regions:

The results show that 97.82%t had some kind

of professional connections with areas outside the region,
yet the component of rare contacts is much higher than the
one for within regions.

It is very clear that regular contacts are much better
within the region than between regions--77.7% and 45.65%
respectively.

These results might suggest that professional

contacts might be based more on bureaucratic aspects-regional administrative boundaries, say, rather than other
aspects related to the nature of the protected resource.
This trend might need further research.

Vertical connections:

The nature of connections among

NPS levels can reflect the existence, or lack, of hierarchical and centralized structure.

Vertical connections within

the agency and the next level, the Secretary of the Interior, were studied from responses to questions of professional contacts.
In Table 7.10.1 and fig. 7.10 (1), regular contacts are
presented.
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Table 7.10.1 Regular Professional contacts
Level

WS
n=13

DSC
n=25

1) Secretary of Interior

0.0

0.0

0.0

0.7

2) Office of Secretary

15.4

0.0

0.0

1.3

3) Director/Associate

53.8

20.0

19.6

3.9

0.0

0.0

54.3

15.0

5) Denver Service center

38.5

0.0

52.2

33.3

6) Reg. Director/Associate

53.8

52.0

71.7

26.1

7) regional office

84.6

96.0

0.0

85.0

4) D.C. office

df=3(**)

Chi-sq=67.015

Reg
n=46

Area
n=153

p<.Ol

Generally, the percentages for regular contacts
increase the lower the level gets:

very few contacts with

the Secretary or his office, the Director or his Associate.
The protected areas have the strongest regular contacts with
their regional office.
For the whole table, there are too many cells with low
expected values and high contribution to the Chi-square.
When eliminating cells with small values, a table of 2x4
(two levels x four groups) is formed, with Chi-square given
above, showing significant differences among the groups for
contacts with cetain levels.

The percentages for contacts

gradually decline toward the main office and the Director or
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Associate.

There is some increase in contacts with the

Denver Service Center.
pattern.

Regional employees show a similar

Employees in the main office show relatively

higher contacts with other levels.
Contacts marked "rarely" are presented in Table 7.10.2
and fig. 7.10 (2).

When eliminating cells with small

expected values, in a table of 2x4, no significant differences were found.

Table 7.10.2.

Rare Professional Contacts

level

WS
n=13

DSC
n=25

Reg
n=46

Area
n=153

1) Secretary of Interior

30.8

12.0

4.3

7.2

2) office of Secretary

38.5

36.0

17.4

20.3

3) Director/Associate

15.4

44.0

32.6

28.1

0.0

0.0

26.1

43.8

5) Denver Service Center

38.5

0.0

41.3

46.4

6) Reg. Director/Associate

30.8

48.0

23.9

49.0

7.7

4.0

0.0

11.8

4) Washington office

7) regional office
df=3

Chi-sq=1.655

p>.50

For no contacts at all, percentages are presented in
Table 7.10.3 and fig. 7.10 (3).
mirror image of fig. 7.10 (1).

The results show almost a
The higher the level is (the

Secretary of the Interior is the highest), higher are the
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percentages for no contacts at all.

The patterns seem to

represent a hierarchical structure where contacts are mostly
with the next level.

The main D.C. office shows a high per-

centage of contacts with lower levels.

This situation can

be expected from the center in a centralized system.

Table 7.10.3. No Professional contacts
Level

WS
n=13

1) Secretary of Interior6

1.5

88.0

89.1

90.2

2) office of Secretary

38.5

64.0

76.1

77.1

3) Director/Associate

23.1

36.0

43.5

66.0

4) washington office

0.0

0.0

15.2

34.6

15.4

0.0

6.5

19.0

6) Reg. Director/Associate

7.7

0.0

0.0

23.5

7) regional office

0.0

0.0

0.0

3.3

5) Denver Service Center

df=9

Chi-sq=16.202

DSC
n=25

Reg
n=46

Area
n=153

p>.05

No significant differences exist here.

In a face-to-

face interview, one superintendent expressed the view that
his duty is to avoid problems/information from reaching
higher levels.

He liked the way the system is operating

now, as upper levels of the administration do not have a
good and clear perception of what really is going on in the
protected area of which he is in charge; therefore, he has
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more freedom to do things his way.

This description might

be the source of the sense that the system is hierarchical
but not centralized.

Yet, it seems that the freedom that

"field officers" (Edmund & Letey, 1973) or superintendents
have is very limited.

The same superintendent admitted that

he followed the NPS fire policy, though the policy did not
answer the needs of his specific protected area.

Based on

the following, it seems possible to conclude that the organization of the National Park Service fits the definitions
given for centralism and hierarchy:

*

involvement in policy types and levels by the various
groups in the NPS; and

*

the vertical and horizontal connections as revealed in
professional contacts.

c.

outcomes, including problems
outcomes regarding the quality and functions of

policies are analyzed in this dissertation according to four
aspects:

1.

adequacy of policies to answer specific needs

in the protected areas; 2.

conflicts between policies and

the needs of protected areas; 3.
protected areas; and 4.
levels.

specific problems in the

differences between pairs of NPS
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1.

Adequacy of Policies
This aspect was evaluated according to two types of

responses to the questionnaires:

a. responses to forced

choice scaled direct questions on policy adequacy; and b.
written responses to open-ended questions regarding adequacy
of policies.
Following the description of policy-making levels in
the Management Policy (NPS, 1988), the respondents were
asked to refer to three types of policies:

Servicewide pol-

icies; regional directives; and protected areas (park)- specific policies.
a.

Responses to forced choice scaled questions
Respondents were asked to rate the adequacy of

policies to answer specific needs in the protected areas.
The assumptions behind this question were that a policy can
be defined as adequate in at least two different, almost
contradicting, situations:

1) the policy is clearly and

well defined, in a way that covers specific needs well; and
2) the policy is only broadly defined; much discretion is
left to implementation, where it can be adapted to local
needs.

It will therefore fit a broad range of implementa-

tion loci (see discussion on policies in Part I, Chapter 5).
For existing servicewide policies, the responses
are presented in Table 7.11.1 and fig. 7.11 (1).
scale to chose from was 1 to 5:

The rating
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Table 7.11.1. Rating the Adequacy of Servicewide
policies
Rating

WS
n=13

DSC
n=25

Reg.
n=46

Area
n=153

O=no rating

0.0

4.0

4.3

2.0

23.1

8.0

4.3

7.2

2

0.0

32.0

34.8

35.3

3

61.5

52.0

39.1

36.6

4

15.4

4.0

15.2

11.8

0.0

0.0

2.2

7.2

l=very adequate

5=not adequate
df=9

Chi-sq=13.115

p>.10

There are no significant differences in the pattern of
rating done by the groups.

In all groups, the highest per-

centages are to rate 3, the median rating.

such a result

might be an expression of the generality of the question, as
policies might vary in their adequacy.

It might also be a

representation of the real situation that policies are
neither very adequate nor not adequate.

It can also repre-

sent difficulty in making a decision on this matter due to
lack of knowledge, or other reasons.

The fact that the

percentages for rate=2 when present (lacking in WS) is much
higher than rate=4 might suggest a tendency towards adequacy
rather than toward the negative evaluation (not adequate).
In most groups, percentage for the high rating (l=very
adequate) is higher than the low rating (5=not adequate).
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There is a trend of reduction in percentage for high rating
(1) moving from the D.C. office (WS) toward the other
groups.

There is no low (5=not adequate) evaluation in the

Washington (WS) group, and in the Denver Service Center
(DSC).

Low rating appears in the regional offices and in

the protected areas, and increases respectively.

Combined

percentages for rating 1+2 are higher than the combined
ratings for 4+5 in all groups.
Yet, there seems to be an indication of increasing in
dissatisfaction with Servicewide policies the further the
level is from the servicewide policy-making group (WS).

The

closer the level is to the loci where the policies are put
to daily use--the protected areas--the better.

The pro-

tected areas might be the most reliable group due to both
its highest number of participants, and being the group that
has to deal with the policies on the practical level of
interpretation and implementation.

This level (group, the

protected areas) might be the most exposed to the adequacy
or inadequacy of the policies.

In both the regional offices

and the protected areas, the combined percentages for high
rating (1+2) do not reach 50%.
Responses rating the adequacy of existing regional
directives are presented in Table 7.11.2 and fig. 7.11 (2).
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Table 7.11. 2.

Rating the Adequacy of Regional
Policies
WS
n=13

DSC
n=25

Reg.
n=46

Area
n=153

O=no rating

0.0

8.0

6.5

3.3

l=very adequate

7.7

0.0

2.2

7.3

2

15.4

24.0

39.1

35.9

3

61.5

52.0

41.3

36.6

4

7.7

12.0

6.5

11.1

5=not adequate

7.7

4.0

4.3

5.9

Rating

df=9

Chi-sq=8.783

p>.30

No significant differences exist here.

The low rating

(5=not adequate) appears in both levels, the D.C. office and
the Denver Service Center, and the high rating (l=very
adequate) does not exist in the Denver Service Center, and
it is low in the D.C. office group.

Percentages for rating

protected areas' policies are presented in Table 7.11.3 and
fig. 7.11(3).
The main difference in the responses to this question
is the high rating (1+2) in the protected areas--the group
responsible for this level of policy making.
For the whole table, Chi-square is significant, but
there are many cells with small «5) expected cell and high
contribution to the value of Chi-square.

Eliminating the

cells with samll values and reducing the table to 3x3
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presents significant differences among the Denver Service
center, the regional offices, and the protected areas.

Table 7.11. 3. Rating the Adequacy of
Protected Areas Policies
WS
n=13

DSC
n=25

Reg.
n=46

O=no rating

7.7

8.0

6.5

2.0

l=very adequate

7.7

4.0

4.3

11.8

2

15.4

32.0

26.1

47.1

3

46.2

48.0

52.2

25.5

4

15.4

0.0

8.7

9.2

7.7

8.0

2.2

4.6

Rating

5=not adequate
df=4(**)

Chi-sq=16.684

Area
n=153

p<.Ol

For all three types of policies, responses are similar.
The highest percentage is for rating 3, the median.

The

only deviation from it is in park policies in the protected
areas group, where the highest rating for all is 2.

In

general, the results show that high ratings (1+2) do not
reach 50% in most cases.

This might indicate inadequacy in

all policy types according to all groups.

Two groups, the

D.C. office and the protected areas, rated higher the type
of policy of which each is in charge.
not clear in the regional offices.

such a tendency is
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b.

Responses to open-ended questions regarding
adequacy of policies
The following are the responses to the question of

adequacy of Servicewide policies by respondents from the
protected areas (the numbers represent the i.d. given to
each respondent):

*

certain policies are lacking:

overflights

(308; 388); protection of fossils (342); protection of
marine resources (371; 422); concession management (439);
adjacent land issues (423).

*

many policies are vague, not realistic, or do

not address park-specific needs:

in general (329; 434);

Native American religious freedom (415); use of large-volume
fuel containers (394); management of recreation areas (435).

*

policies lack attention to resources manage-

ment and to research (338; 342; 366; 389).

*

variability of different needs by different

parks is not addressed:

geographical differences (353);

cave management oriented towards limestone caves, not lava
tubes (402).

*

policies are adequate, but not implemented

(370; 400); policies are neglected (363).

*

lack of funding to implement policies (370;

*

lack of people to carry out policies (431).

431).
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*

lack of political strength to carry out pol-

icies fully (363; 401; 431).

*

policies are not used: generally (443); not

available (384).

*

policies are too restricted; resources can

not be managed from Washington which has poor understanding
of park issues and specific needs; field professionals know
best (392; 415; 417, 433; 434).

*

too many regulations (405).

These responses can be broadly put into the
following categories:

*

lack of policies (or lack of familiarity with

*
*
*

policies are too vague

them)

policies are too restrictive
policies do not address the range of

variability

*
*

difficulties in policy implementation
policies are neglected.

Responses to the question of adequacy of regional
directives by respondents from the protected areas were:

*

"as servicewide":

too vague, do not address

specific park issues and needs (329; 389).

*

they show no understanding of park needs

(417); not flexible enough (433).
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*

politics in Washington control regional

directives, too (363).

*
*
*
*

too much bureaucracy (365).
lacking in some areas (394; 422).
lack of funding to support them (366; 370).
adequate but not implemented (370); neglected

unless needed to provide "cover" (415).

*
*

inconsistency in policies (409)
not always appropriate due to incompetency of

some regional staff (366).

*

there are none (371).

*

there are too many (405).

*

revised without input from parks (402).

*

little accountability besides basic budget

allocation (448).
Categories here fit those in the Servicewide
group.

Some of the explanations given include lack of input

from the protected areas, problem of competency in the
regions, and too much control from the D.C. office.
Responses to the question of adequacy of park
policies by employees in the protected areas were:

*

may not exist or not formally written (329;

370; 384; 422; 435); when do exist, do not address issues
directly (378); for example, guidelines for data collecting
and research guidelines (365).

275

*

need to be rewritten and updated (328; 371;

372); General Management Plan (GMP) and Resources Management
Plan (RMP) are not updated and approved (348); lack of time
to review and update of park policies (429).

*
*
*

not accessible enough (328) •
exist but are neglected (363).
too many imposed by Servicewide and regional

policies (405; 418).

*

restricted to the protected area; do not

address adjacent land development (423); problems in
implementation.

*

lack of resources:

economical, human

resources, political strength (431)

*

conflicting policies (433).

other aspects:

*

lack of overall goals and objectives (435)

*
*

lack of understanding of resources (417)
are not park-specific (398)

*

poor planning and rapid staff turnover (338)

The results seem to support both assumptions at
the beginning of this part:

some policies are broad to the

point of being vague, others are too specific and neglect
diversity in the protected areas.

The responses also reveal

that policies can be problematic due to causes not intrinsic
to the policies but to difficulties in implementation.
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2.

Conflicts between policies and protected areas' needs
Conflicts between policies and protected areas' needs

can reflect in another way the adequacy of policies, and
might also hint to the nature of policies.

If policies are

well defined and detailed (type a. in the previous section),
due to the variability of conditions in the different protected areas, more conflicts will be expected than in case
b., where the definition is much looser.

A less-restrictive

policy definition has a better chance to fit a variety of
circumstances, and therefore less conflicts can be expected
(though other problems might be caused).

The issue of

conflicts was also surveyed in two types of questions:
direct choice and open ended.
Direct-choice question
The responses to the question on conflicts between
policies and protected areas needs are presented in Table
7.12 and fig. 7.12.

All groups identified conflicts in

percentages higher, or similar to, percentages for no conflicts.

The high percentages for conflicts might be sur-

prising in the WS group.

It might be an artifact related to

the small size of the group and its professional composition.

It might be, as reflected in the professional compo-

sition, that the respondents in this group are not really
involved in policy making, but have to work with the policies and with the protected areas.
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Table 7.12. Conflicts Between Policies
and Protected Areas' Needs
Choices

DSC
WS
Reg. Area
n=13 n=25 n=46 n=153

1) yes

46.2

60.0

28.3

35.3

2) no

15.4

24.0

28.3

35.9

3) do not know

38.5

16.0

43.5

28.8

df=4{**)

Chi-sq=10.249

p<.05

When eliminating cells with small expected values and
reducing the table to 3x3, significant differences exist for
the DSC, the regional offices, and the protected areas.
In the Denver Service Center group, though it is a
centralized office, it is directly involved in some activities--planning and design in the protected areas--and can be
considered to express a reliable opinion on policies related
to its specific function.

In general, differences can be an

expression of the generality of the question, as some policies might be better than others, and different responses
might reflect the fact that different professions might be
operating according to different segments of policies.
A general conclusion can be made that all groups found
conflicts between policies and the needs of the protected
areas.

The results might show that there are problems with

at least some of the policies in the protected areas under
the management of the NPS.

It might suggest that some of

the policies are too restrictive and do not fit the pro-
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tected areas' variability.
Open-ended questions
written responses to the open-ended questions of the
survey recall specific situations of conflicts between Servicewide or regional policies/guidelines and park needs.
The responses are presented here divided into six groups:
a.

general

*

nothing serious (310)

*

numerous (387)

*

all (405).

*

cannot recall specific examples, but they do exist
(407).

*

not enough variation in Servicewide policies, and
certain things do not apply to certain areas (335)

*

during Watt's years, WASO wanted less-restrictive
policies than region & park (395).

*

there are a lot of issues that the region and the
Washington office do not talk about--and they
should (426).

*

attempt by the region to set law-enforcement operational guidelines when in actuality our operation
is dictated by our

u.s.

Attorney and district

judge's preferences (429).
b.

*

resources management and planning
in special-use permits (302).
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*

on grizzly-bear feeding (306).

*

level of development; width of roads; funding
(348) •

*

threats to our park from industrial (geothermal
energy) development proposal was supported for
political/economic reasons--contrary to park's
position.

*

Park prevailed, eventually! (352).

fire-management guidelines not sensitive to desert
areas (354).

*

prescribed fire management (365).

*

wilderness vs. "minimum tool" management needs-helicopter vs. horses, use of chainsaw (366).

*

WR (western region) tree-hazard management guidelines (370).

*

Service policy on Native American use of park and
resources conflicting and not realistic (376).

*

Servicewide guidelines for the preservation of
park historic roads were not well defined and
conflicted with park and region needs (389).

*

development levels (390).

*
*

resource management (419).
the NPS Director signed a policy guideline and
agreement to encourage fishing in all NPS areas,
which is a clear ecological anomaly of harvest in
otherwise protected areas (448).
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c.

Human resources

*

personnel problems which are different here than
elsewhere in the country (338).

*

sexual orientation (356).

*

we have tons of policies and regulations that
require us to do lots of extra work or spend lots
of extra money, but we never get extra money to
compensate for (393).

*
d.

*

personnel hiring (416).
Recreation and conflicts with resources
recreation areas go against some policies established for some natural areas: i.e., oil exploration (367).

*

pack and saddle stock policies at SEKI; inertia
and interagency/interdepartmental cooperation; and
bowing to pressure by permittees gets in the way
of sound, resource-based policy (370).

*

nude-sunbathing issue--servicewide policy is not
park's policy (384).

*

horses are causing serious damage to park back
country (400).

*
*

helicopter use (416).
management of cooperative associations, franchise
fee negotiations, and administration of SUPs
(424).
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*

in relation to concessioner insurance and visitor
acknowledgement of risk requirements (433).

e.

Conflicts related to ecoregion, park-specific

*

some directives are written without a good understanding of how they will be implemented in the
park (409).

*

many decisions are made without regard for
individual parks (427).

*

fire-management guidelines not sensitive to desert
areas (354).

f.

Conflicts related to concessions

*
*

concessions' policy interpretation (418).
many: i.e., commercial-use licenses.

In the context of this dissertation, it is important to
mention the limitation of certain policies to respond to the
diversity in the protected areas.

Two examples of policies

were brought up in the interviews as representing conflicts
with the characteristics of arid landscapes.

One is regard-

ing uniforms in the NPS, where the existing ones do not fit
the arid climate.

The second is the tendency to uniformity

in colors of signs, though arid landscapes differ in colors
from non-arid landscapes (see Chapter 3).
3.

Specific problems in the protected areas
In the survey of NPS employees in the protected areas,
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they were asked to choose, from a given list of 15 problems,
the three most critical in their area, and rate them.
problems in the choice list were:

The

water quality, water

quantity, air quality, soil erosion, changes in vegetation,
changes in fauna, visual disturbances, off-road vehicle use,
grazing, poaching, mining, lack of information, military
activities, human disturbances, and urban encroachments.
Frequencies of the responses for the rating of problems
are presented and discussed.
presented in Table 7.13.

The rating and percentages are

Problems rated highest of the

three are defined first, and the lowest of the three as
third.

"Combined" represents the calculated combined fre-

quency for each problem (1st+2nd+3d).

Fig. 7.13 (1) pre-

sents the 12 problems with highest percentages for problems
rated first; fig. 7.13 (2) presents the 12 problems with
highest percentages for problems rated second; fig. 7.13 (3)
presents the 12 problems with highest percentages for problems rated third; and fig. 7.13 (4) presents combined and
averaged percentages for problems rated first, second, and
third.
The problems in the general choice list can be broadly
divided into two groups:

"outer" problems that extend

beyond the boundaries of the protected areas, such as air
quality and urban encroachment, and "Inner" problems, that
are more directly related mainly to within the protected
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areas boundaries and to the managing agency.
Table 7.13 Problems in the Protected Areas (percent)
problems

1st
n=152

2nd
n=146

water quality

18.5*

6.2

3.0

9.4

human disturbances

11.8*

11.6*

16.9*

13.3*

water quantity

11.2

7.5

6.6

8.5

chgs. in vegetation

9.9

8.9

7.3

8.7

urban encroachment

9.9

6.8

10.3

8.9

lack of information

9.2

11.0*

13.2*

11.0*

grazing

5.3

0.0

6.6

4.3

12.5*

17.1*

6.0

12.0*

poaching

0.0

6.2

3.0

2.9

visual disturbances

1.3

11.0*

11.8*

7.8

soil erosion

3.9

4.7

2.9

3.9

changes in fauna

3.2

2.7

4.4

3.4

military activities

2.6

0.6

2.2

1.8

mining

0.6

3.4

2.2

1.8

air quality

3d
n=136**

combined
n=434

*

three highest in each group

**

number of responses to the question out of n=153
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1) rated 1st
3) rated 3d

2) rated 2nd
4) combined

h) air quality
water quality
i) poaching
human disturbances
j) visual disturbances
water quantity
k)
soil erosion
changes in vegetation
1) changes in fauna
urban encroachment
m) military activities
lack of information
n) off road vehicle use
g) grazing
0) mining

a)
b)
c)
d)
e)
f)

Fig. 7.13

Problems in the protected Areas
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The results here show clearly that both types of problems are critical.

Seven out of 13 (53%) of the listed

critical problems can be defined as "inner" problems such as
human disturbances, lack of information, and grazing.

In

the combined type of listing, though there are slight variabilities between the two populations, out of the three
identified problems, two are identical in both groups (first
and combined), and can be defined as "inner" problems--human
disturbances and lack of information.

The third problem

differs between the two populations, but in both it can be
defined as an "outer" problem--air quality in group 1According to any type of analysis, it seems that at
least some of the critical problems identified can be
defined as "inner" problems.

Such problems relate to the

protection provided by the agency.
Human disturbances can be controlled by NPS rules and
regulations as long as they do not contradict constitutional
rules (Buck, 1991).

Lack of information speaks for itself:

It is almost impossible to protect anything without knowledge what exactly is supposed to be protected.

with the

ecological knowledge available today, it seems clear that
scenery is made of objects and processes, and both aspects
should be known if protection is to be exercised.

Lack of

information is probably more severe than human disturbances,
as some level of human disturbance was viewed by some

287
(Clarke and McCool, 1985) as mandated by the organic Act in
1916 by referring to enjoyment.

Whatever reasons are

responsible for these problems, they are related to the
activity of the NPS.
The question of research in the parks as a means of
obtaining information and the understanding of processes is
one that gained criticism and went through many phases (Leopold, 1963; Freemuth, 1992).

The most recent one is the

creation of the National Biological Survey.

It seems that,

since it was never mandated as an organic part of the Service, all the experiments to attach it in the past did not
hold for very long, and were aborted as foreign bodies.

The

new National Biological Survey seems to be returning to the
Bureau of Biological Survey that existed in the early years
of this century, and was employed in some of the parks for
specific duties by Mather, the first NPS director.
The differences in definitions of the specific problems
in this dissertation and the survey conducted in 1980 (NPS,
1980) do not allow for accurate comparisons.

Yet, some of

the following comparisons can be made (Table 7.1, Table 7.a.
for 1980, and Table 7.13 for 1993):
quality is of high importance.

in both surveys, air

The combined frequencies of

impacts by visitors (5), and damage by park operations (7)
in Table 7.1 is high (20%).

The combination can be defined

as NPS management-related problems that fit the term "inner"
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agency used here.

While visual aspects were rated high and

toped the list in 1980 (Table 7.1.a.), these aspects appear
to be less important in 1993 (Table 7.13).

Explanations can

vary from actual reduction in visual disturbances, which
might be unlikely due to the u.s. government policies
regarding the protected areas during the 1980s, to increase
in the intensity of other problems.

4.

Differences among NPS levels
This aspect can be considered also as an outcome of the

centralized and hierarchical nature of the NPS.

It is mea-

sured by the percentage of significant (p<0.05) different
responses to a set of similar questions given to the various
levels.

Table 7.14 and fig. 7.14 present the results.

Table 7.14. significant Differences Among Pairs of
Levels in Responses to a Set of Similar Questions
pairs

percent

protected areas/Washington office

39.0

protected areas/regional offices

41.0

protected areas/Denver Service center

43.0

regional offices/Washington office

27.3

Washington office/Denver Service center

18.1

Denver Service center/regional offices

33.3
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'E
Q)
~

Q)

Co

2

3
4
pairs of levels

5

6

l=protected areas/Washington office
offices/Washington office
2=protected areas/regional offices
3=protected areas/Denver S. Center
4=regional
5=Washington office/Denver
6=Denver S. Center/regional

Fig. 7.14

Differences Among Pairs of Levels In the NPS

290

The results seem to suggest that the pairs which
include the protected areas show the highest frequencies of
differences.

The smallest frequencies of differences are

shown between the Denver Service center and the D.C. office.
These might suggest factual differences, or differences in
perspectives between the level closest to the landscape and
its resources, and the levels of which policies are made and
regulations.

Such differences can be expected between lev-

els in hierarchical administrations, as was presented in
Chapter 5.

Such differences may lead to policies that do

not fit the needs and conditions in the field, and therefore
might make implementation difficult, and sometimes even make
it undesirable that they will be implemented.

Based on the

discussion in Chapter 6, it suggests that the NPS is not
capable of dealing with ecological issues, with landscapes
and their resources.

Summary and Conclusions
In this chapter, the organization of the NPS became
very clear.

The structure and the outcomes related to it

show clearly that the agency does not fit the characteristics developed in Chapter 5, Part I, of this dissertation.
It shows a hierarchical structure close to a military one.
There does not seem to be open debate, as perceptions
between levels are different, and needed policies do not
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exist.

It makes policies which conflict with the needs in

the protected areas, which means that it is not flexible
enough, and it does not have a good perception of the situation in the protected areas.

The results fit some of the

perceptions in the NPS, and contradict others, which are
presented in the following descriptions:
Increase in bureaucratization which is eroding the independence, autonomy • . . of many
employees. New levels of control are imposed from
regional offices and headquarters. • • . Divisions
arise between headquarters executives with no
field experience and field personnel who have
never served in Washington (NPS, The Vail Agenda,
1992, p. 47).
Another description relates to the centralization of
the NPS:
• • • the NPS is, and must be, a highly
decentralized operating organization. Each of the
357 sites managed by the NPS is different. Each
has its own distinctive features (ecological, cultural), political, economic, and social context.
Successful leadership at each site requires a
unique adaptation of general NPS policies to specific local circumstance, and many aspects have to
be planned and implemented at the site or the subregion level. • • • Smaller parks talk about the
difficulty of getting timely assistance from headquarters and the regions, and they said that bureaucratic retribution would follow if they complained too loudly about lack of support and
assistance (NPS, The Vail Agenda, 1992).
Conflicts in policies seem to contradict the sense of
decentralization in the agency.

Decentralization by itself

will not ensure a better situation.
are needed?

What type of changes

Chapter 9 will address this question.

292

The problems presented in Tables 7, 7.1.a, and 7.13
indicate that the mission of the NPS to protect the areas
and leave them unimpaired is not being fulfilled.

Some of

the problems relate to threats from outside the protected
areas.

These problems therefore have been only partially

contributed to by the agency.

Other problems seem to be

more related to the activities of the agency or activities
it is supposed to control by definition of its mission.
Some of the problems can be traced to policies and
their relation (or lack of) to the diversity of the protected areas.

Hierarchy and centralization seem to lead to

differences among the levels.

Lack of direct vertical con-

nection may lead to blocks in information moving from lower
levels to higher ones not immediately in the hierarchy.

As

a result of the structure and characteristics of the NPS as
revealed here, difficulties in fulfilling its mission should
not be a surprise.

The characteristics of the NPS as an

agency managing landscapes do not fit the expected characteristics of such an agency as developed in Chapter 5.

The

agency seems to have all the difficulties of an administration:

hierarchy, centralization, and differences in atti-

tudes and perceptions among levels.

Feedback mechanisms

cannot function in a situation of lack of contacts; far less
timely response can be expected.
tion can hardly be expected.

Flexibility and coordina-

Combined with unpredictability
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and spatial and temporal variability characteristic to arid
landscapes, and perception aspects related to arid landscapes, difficulties in arid landscapes can expected to be
even higher than in non-arid landscapes.

The memorandum

(Walter, 1990) might be one expression of such difficulties.
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CHAPTER 8:

PROTECTED AREAS AND THE PROTECTION AGENCY, THE
NATURE RESERVES AUTHORITY IN ISRAEL

Introduction
There is much less information available about the
Nature Reserves Authority in Israel compared to what is
available about the U.S. National Park Service.

Part of

this is due to the larger size of the American agency, and
its longer period of existence.

It is interesting to note

that the Israeli agency inherited a military tradition from
its first director, who was a retired army general, and many
of the first employees were retired from the military.

This

early strong military influence is less noticeable today,
however; in Israel, almost everyone has some experience in
the military.

Due to the size of the country and national

security interests, large areas are under impact and control
of the military authorities.

This occurs more frequently in

arid parts of the country, where special agreements were
crafted between the military authorities and the Nature
Reserves Authority to cover their (at times) conflicting
activities.

Figure 8 presents the organization of the NRA.

History of Protection
Even prior to the establishment of the state of Israel
in 1948, the need for public, protected areas in the country
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was recognized and discussed.

In 1924, the government of

the British Mandate in Palestine enacted a hunting law which
was not restrictive enough to protect wildlife, and many
species became extinct (Paz, 1981).

In 1926, the same gov-

ernment created "the order of the forests," which established more than 40 sites totaling 700,000 dunams (about
170,000 acres) as forest reserves in the northern part of
the country.

At the same time, 18 tree species were

declared "protected" (Paz, 1981).

Also in 1924, A. Eig, a

noted botanist, called for the establishment of an organization to protect the nature of the country (Paz, 1981).
Twelve years later, Bruzkus (1938) discussed the role of,
and need for, protected areas as part of national land-use
planning.
with the establishment of the state of Israel in 1948,
and the undertaking of national land-reclamation projects,
the need to protect areas gained urgency and importance.
The reclamation of the Hulla valley in the northern part of
the country in the early 1950s resulted in the disappearance
of unique wetlands habitats and species.

The extinction of

species as a result of development and habitat destruction
led environmentalists and scientists to unite and organize
to protect unique landscapes.

The result was the 1953

establishment of the Society for the Protection of Nature
(SPN) in Israel.

This organization evolved into its present
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status as a public group involved in environmental education
and landscape protection.
Early in 1950, Prime Minister Ben-Gurion appointed a
special committee to propose areas that would include as
many as possible of the Biblical and Talmudic plants and
animals to be designated for protection.

A proposal that

included 50 sites was submitted to this committee by the
government planning unit.

The committee recommended only

large sites, and six of the proposed 50 were chosen.

Only

one of the six recommended sites ("Hamactesh Hakatan") was
an arid one.
In 1953, a committee for nature protection was established by a group of scientists from the Israeli Botanical
and Zoological society.

That committee proposed the desig-

nation of specific sites--"reservates"--in the northern part
of the country, and mentioned the need for large, protected
areas in the arid part of the country (Paz, 1981).

By the

end of 1958, a unit for nature protection was established in
the ministry of agriculture.

At that time, however, nature

protection was mainly species-oriented, and two areas were
declared closed to hunters to protect certain game species.
One such closed area was in the Galilee (Ramot Isaachar)
intended to protect gazelles, and the other site included
fish ponds in the coastal area (Ma'agan Michael), with the
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intention of protecting water fowl (Shadot, 1992).

The unit

for nature protection also fenced other sensitive areas and
promoted the concept of granting full, legal recognition of
nature reserves (Paz, 1981).
In 1962, the minister of agriculture ordered the
Israeli Land Administration (Minhal Me'qarqey Israel), the
government authority in charge of the public lands in
Israel, to create a committee to examine proposals and
recommend the establishment of nature reserves.

At that

time, Israel was mainly concerned with "reclaiming the
wilderness," with projects of land reclamation for agriculture and settlement.

Development had the highest priority.

In early 1963, after many discussions and compromises, 93
sites totaling an area of 120,000 dunams (about 30,000
acres) were recommended as nature reserves.
Arid areas were not considered for conservation and all
the proposed areas were in the northern part of the country
that was under heavy pressure to be developed.

It is impor-

tant to note that, at the beginning, the NRA was involved
only in protection of nature reserves and enforcement of
protection laws in and around them.

with time, the impor-

tance of education in protection and the realization of economic prospects (at times, more perceived and expected than
real), has led to development of visitor centers and recreation facilities in or near some reserves.

This process was
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definitely enhanced by the fact that many NRA employees
visited and were trained by the American National Park
Service.
A law for national parks was prepared in the Min-istry
of Interior in 1956, but it was not until 1962 that the law
was introduced in the "Kneset" (the Israeli Parlia-ment).
It was introduced by the Prime Minister, as the Min-ister of
Interior hesitated to present it.

The original intention

was to let the Department for Landscape Improve-ment be in
charge of these areas, but recognizing the conflict between
development and protection and, due to influence of the
society for the Protection of Nature, the law of "national
gardens and nature reserves" was enacted in August 1963.
The law established two separate categories of areas
and authorities:

1)

national gardens and the National Gar-

dens Authority, and 2) nature reserves and the Nature
Reserves Authority (NRA).

The law included a chapter deal-

ing with "protected valued Natural objects" (Paz, 1981).
According to this law, "nature reserves" are areas "wherein
wildlife, vegetation, soil, caves or water, that are of scientific or educational interest are protected from unwanted
changes in:

appearance, biological composition, or amount

of development."

An area is established as a nature reserve

after the Minister of Interior affairs, acting on a proposal
from the Minister of Agriculture, or after consulting with
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him, declares it as a nature reserve in the official government publication Reshumot as a nature reserve.
Following are the main elements of the statute regarding nature reserves and the Nature Reserves Authority:
A.

The Minister of Interior will not declare a site
as a nature reserve unless the following have been
fulfilled:
1.

For sacred places, after receiving assurance
that the demands by the Minister of Religions
to protect the place have been fulfilled.

2.

For historical sites, after receiving assurance that the demands of the Minister of Education and Culture to protect the site have
been fulfilled.

B.

Areas of importance for national security:
1.

For military areas or areas that are of
importance for national security according to
the Minister of Defence, that are included in
proposed nature reserves, or if the Minister
of Defence has notified the Minister of Interior that a military area is near a proposed
protected area, it will not be declared as a
nature reserve unless demands of the Minister
of Defence are fulfilled.

2.

For military areas, the exclusions and limi-

"
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tations provided by the law will not relate
to the Israeli Defence Forces (IDF) or other
branches of the security system approved by
the Minister of Defence.
3.

Directives regarding the behavior of soldiers
in sacred places within nature reserves will
be given by the Minister of Defence in consUltation with the Minister of Religions.
Directives for behavior in historical sites
within nature reserves will be given in consUltation with the Minister of Education and
culture.

4.

"Military area" is defined as any property
held by the Israeli Defence Forces (IDF) or
other branch of the security system, and
areas used for military training training.

Establishment of a nature reserve
After allowing for the opinion of the local authorities
where the proposed reserve is located, and after fulfillment
of A. and B. above, the Minister of Interior can declare an
area as a nature reserve.

Declaration of an area as a

nature reserve can be canceled only if the Minister of
Interior has canceled the declaration after consultation
with the appropriate local authority.
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The Nature Reserves Authority
The law also establishes the Nature Reserves Authority
(NRA), and defines its duty to be the management of the
nature reserves.

The NRA is allowed to act in nature

reserves in all needed activities to fulfill its duty,
including:
1.

construct and maintain roads, trails, fences;

2.

construct buildings and provide services for its
needs and the needs of visitors; and

3.

execute works to control soil erosion.

The Minister of Agriculture, in consultation with the
Minister of Interior, can create directives for nature
reserves, including the prohibition of special activities in
the boundaries of the reserve, underneath, or above it, and
prohibiting entry of humans, vehicles, boats, or aircraft.
The law also deals with "valued natural objects"--any
object, biotic or abiotic, that the Minister of Agriculture
finds of value and merits protection.

The NRA is in charge

of the law of valued natural objects inside and outside the
nature reserves.

The NRA is also in charge of the law to

protect wildlife.

In 1992, the law of National Gardens, Nature Reserves,
National Sites, and Memorial sites was modified.

In the new

version, the duties of the NRA were redefined to initiate
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and plan the establishment of nature reserves, administrate
and improve nature reserves, and protect objects of natural
value.

The Authority is allowed (within limits of statutes)

to execute any activity needed to perform its duties, and to
enhance the goals of this law, including development, construction and administration of buildings and structures,
and providing services to visitors and travelers.

Nature Reserves
Nature reserves in Israel vary in size and regulations.
There are large nature reserves of about 100,000 dunams
(around 20,000 acres), such as "Har Meron" and the large
reserves in the arid areas in the southern part of the
country.

There are many very small reserves of about five

dunams (around one acre) in size.

Some reserves or parts of

reserves can be and are closed to the public to avoid human
disturbances and to ensure the survival of animal and plant
populations.

In the closed parts, scientific monitoring and

research are permitted.

other areas have been established

to protect unique objects such as remnants of natural pine
forests, and stalactites and stalagmites.

These areas can

be open to the public or have restricted access.
There are reserves specifically designated for visitors
that include necessary services and provisions, such as
structures, trails, bridges, parking lots, campsites, and
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picnic areas.

such development is intended to provide for

and control visitor access to certain (unsensitive) areas.
This type of reserve is very close in management to that of
national parks in the united states.

outcomes. Problems
Problems in the nature reserves are not well documented.

Environmentalists outside the NRA--and some NRA

employees--pointed out what they considered preference being
given to recreation over protection.

construction of roads

and overnight facilities and related infrastructures were
often targeted for debate and criticism.

Even in this rela-

tively small organization (see comparison to the NPS in
Chapter 9), conflicts between the central authority (the
main office) and local field units do occur.

Such conflicts

can at times be expressed in what some might consider minute
issues.

One such example is the issue of colors to be used

in signs in the reserves.

A decision was made in the main

office that the colors green and white would be used in
nature reserves allover the country.

objections to the use

of these colors based on colors characteristic to arid landscapes were expressed by some NRA employees and independent
designers, but they could not change the decision.

This

issue of colors to be used in signs might also represent
tendencies of organizations to secure uniformity and routine
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routes rather than respond to diversity.

At times, such

tendencies will neglect landscape-specific characteristics
such as colors (see discussion on colors in arid landscapes

in Chapter 3).

survey Results
In 1993, a survey similar to the one conducted in the
NPS was conducted in the NRA.

Questionnaires were trans-

lated into Hebrew and modified slightly to fit the Israeli
context.

The purpose of the survey was to obtain some par-

allel perspective on the situation in the NRA.

Four aspects

were studied:
A.

Perceptions and attitudes:

to explore within the

agency perceived differences between biogeographical regions and arid landscapes;
B.

The agency's decision-making arrangements:

the

arrangements that establish the "conditions of
collective choice" within the agency--the group
most immediately involved with the protected
commons;
C.

outcomes:

to identify outcomes, including

problems; and
D.

Attitudes:

to identify attitudes toward the pros-

pect of reorganizing the agency according to bioregions (ecological regions; this aspect is
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discussed in Chapter 9).

A.

Perceptions and attitudes:
ied from:

This aspect was stud-

1) the responses to the question on the

nature of most problems in protected areas located
in different biogeographic regions; and 2) differences in responses to a set of similar questions
from respondents working in protected areas in
arid and semi-arid landscapes, and those in nonarid landscapes.
1.

Responses to the question on the nature of
most problems:

The responses are presented

in Table 8.1 and fig. 8.1.
There appear to be differences between the protected areas and the regional offices on the two
extremes:

similar in nature (a); and very differ-

ent in nature (c).

Generally, it seems possible

to say that the perception is that there are differences between different biogeographic regions;
as for both the protected areas and the regional
offices, the combination of b+c that stresses
differences in nature are 55% and 70% respectively.
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Table 8.1 Perceptions of the Nature of Most
Problems in Protected Areas in Different
Biogeographic Regions
choices

areas
n=12

regions
n=14

1) similar

25.0

14.3

2) similar in nature,

16.6

14.3

3) slightly different

41.0

35.7

4) Very Different

16.6

35.7

different in magnitude

df=3(**)

Chi-sq=1. 340

p>.70

There are no significant differences between groups and
among choices within each group, which means no decisive
conclusion can be drawn.

Combinations of choices such as

3+4 which can represent differences show higher percentages
than the combination of 1+2 that can be interpreted as similarities.

The combination of 3+4 is much higher than 1+2

for the regional offices.
2.

Significant differences (Pearson, p<

0.05) in

overall responses between two groups of respondents to a set of similar questions.

Group 1:

respondents from protected areas in arid and semiarid landscapes, were combined into the "arid"
group; and group 2:

respondents from protected

areas in forests, grasslands, etc., were combined
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into the "non-arid" group.

Identification of a

protected area as being arid, semi-arid, or
"others" was done by the respondents.

For five of

81 (6.2%) of the questions, responses were significantly different between the arid and non-arid
groups.

The significantly different responses

were in the following five issues divided into '
four categories:
1)

Reasons for protection
a.

wildlife as a reason for protection:
more "arid" checked;

b.

cultural resources as a reason for
protection:

2)

Information
a.

existing information on population
dynamics:

3)

more "arid" checked;

better knowledge in "arid";

Problems in the protected areas
a.

changes in vegetation: more in "nonarid";

4)

Opinion on policy guidelines:
a.

they will better serve an individual
protected area if they are Servicewide
based on biogeographic regions:
"arid" checked.

more
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B.

Decision-making arrangements:

There is little

written information available regarding this
topic.

This is partly because of the NRA's

relatively short history and scale and informality of operation.

The organizational structure is

presented in figure 8.

The protected areas, which

are called nature reserves, are grouped according
to bureaucratic regions.

However, the protected

areas are also categorized according to a combination of criteria (Shadot, 1992):
1.

reserves or parts of reserves that are closed
to visitation.

2.

No changes are permitted;

relict reserves: reserves designated to protect a unique phenomena that might or might
not be open to the public;

3.

reserves designated to science and research;
and

4.

reserves to which the public is invited to
visit, and where arrangements were made for
visitors:

visitor centers, restrooms,

trails, picnic and campsites.

Parts of these

reserves can be closed to the public.
Only reserves of the last type (4) might have
employees and rangers specifically assigned to
them.

In other cases, a ranger is assigned to a
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region that might include a number of reserves.
Being in charge of the legally protected species-plants and animals--the ranger is responsible for
enforcement of the law also in areas outside the
reserves.

Horizontal connections
In order to evaluate professional contacts between the
protected areas, surveyed employees were asked to define
their professional contacts with employees in protected
areas in the same region and in other regions.

The

responses are presented in Table 8.2 and fig. 8.2 •
There are significant differences in contacts within and
between regions, contributed by differences in "regular" and
"no" contacts.

contacts within the region show significant

differences among the frequencies.
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Table 8.2.

Professional contacts with
other Protected Areas
within
regions
n=12

between
regions
n=12

regularly

83.3

16.0

rarely

16.0

41.6

0.0

41.6

frequency of contacts

not at all
df=2

Chi-sq=11.619

The results here cannot be evaluated for significance,
as most of the cells have small expected values.

For con-

tacts within regions, more than 80% defined the r contacts
as regular, 17% as rare, none had no contacts at all.

For

contacts with employees in other regions, about 40 defined
their contacts as rare, 40% as none, and about 17% percent
as regular.

vertical connections
Profesional contacts within the authority--among levels, and the Authority, and the responsible Secretary, the
Secretary of Agriculture--were also studied from responses
to questions on professional contacts.

For each type of

connections, the respondents had to choose one out of three
choices--regular, rare, and no connections.

In Table 8.3.1

and fig.8.3 (1), regular contacts are presented.

Very
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strong, regular contacts exist between the protected areas
and their regional offices, and between the main office and
the regional offices.
Table 8.3.1.

Regular Professional Contacts

level

main
n=9

secretary of Agriculture

0.0

0.0

0.0

office of the Secretary

11.1

0.0

0.0

Director

66.6

21.4

16.6

0.0

85.7

50.0

100.0

0.0

100.0

0.0

25.0

main office
regional office
planning team/planners

33.35

regions
n=14

areas
n=12

Due to the amount of cells with small expected values, no
valid Chi-square test could be performed.
Regular contacts with the Director are high for employees in the main office, low for employees in the regions and
in the protected areas.

Regional offices have the highest

percentage of regular contacts with planners.
In Table 8.3.2 and fig. 8.3 (2), rare contacts are presented.

Highest percentages are to contacts with the

Director, the planning group, protected areas, and the main
office.
No significant differences are found here.
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Table 8.3.2.

Rare Professional Contacts

level

main
n=9

regions
n=14

1) Secretary of Agriculture

0.0

0.0

0.0

2) office of the Secretary

22.2

28.5

16.6

3) Director

33.3

71.0

75.0

4) main office

0.0

7.1

33.3

5) regional office

0.0

0.0

0.0

33.3

35.7

50.0

6) planning team/planners
df=4(**)

Chi-sq=1.308

areas
n=12

p>.80

In Table 8.3.3 and fig. 8.3 (3), results for no
contacts at all are presented.

In fig.8.3 (3), percentages

for no contacts are presented.

No one of the employees sur-

veyed was in contact with the Secretary; most were not in
contact with the Secretary's office.

It seems that, at

least for the respondents to the survey, the regional
offices are an important junction of contacts, as both
employees from the reserves (protected areas) and the main
office show high contacts.

It might partially be due to the

fact that most employees in the reserves act on a regional
basis.
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Table 8.3.3.

No Professional contacts

level

main
n=9

regions
n=14

1) Secretary of Agriculture

100.0

100.0

100.0

2) office of the Secretary

66.6

71.4

50.0

3) Director

0.0

7.1

8.0

4) main office

0.0

7.1

16.0

5) regional office

0.0

0.0

0.0

33.3

7.1

25.0

6) planning team/planners

df=4(**)

Chi-sq=2.376

areas
n=12

p>.50

No significant differences.

Problems in the protected areas
Employees were asked to identify and rate the three
most critical problems in their reserve from a given list
(see questionnaires in the Appendix).

The results using all

the responses from the reserves (n=12), and averaging for
the problems rated first, second, and third, are presented
in Table 8.4 and fig. 8.4.
The leading three problems are:

1) Human disturbances

(25.7%); 2) off-road vehicle use (17.2%); and 3) military
activities (14.4%).

None of these problems is surprising

for a small country with development pressures in densely
populated areas on one hand, and "competition" for land with
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the military in sparsely populated areas on the other.

Table 8.4.

Problems in the protected

Problem
water quality
human disturbances

areas

Percent

Problem

5.5

poaching

0.0

visual disturbances

3.3

25.7

Percent

water quantity

0.0

soil erosion

3.3

changes in vegetation

0.0

changes in fauna

0.0

urban encroachment

7.4

military activities

lack of information

3.3

off road vehicle use 17.2

grazing

6.1

mining

air quality

6.1

14.4

7.4

Differences between pairs of levels
Differences between pairs of levels in the NRA as calculated from significantly (P< 0.05) different responses to
a set of similar questions is presented in Table 8.5 and
fig. 8.5.
Table 8.5 significant Differences Among Pairs
of Levels in Responses to a Set of Similar Questions
pairs

percent

protected areas/main office

21.3

protected areas/regional offices

14.0

main office/regional offices

37.0
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The small differences between the protected areas and
the regional offices is not surprising due to the fact that
in many cases the ranger is in charge of more than one protected area--has a regional perspective, and works closely
with the Regional Director and the regional office to which
he belongs.

The high differences between the main office

and the regional offices seem to express a real situation.
In an interview with one Regional Director, he mentioned
that the Regional Directors are trying to get more organized
and gain larger influence on the main office.

Summary and conclusions
The Nature Reserves Authority in Israel is a relatively
young agency.

It is still in the stage of formalizing and

routinizing processes and activities.

The vertical connec-

tions--professional contacts between various levels in the
NRA--show a decrease in contacts as organizational distances
between the protected areas and other levels increase.

The

regions as the middle group within the NRA seem to have
strong contacts with both protected areas and the main
office.

All groups show some connections to the planning

unit that is located in the main office, or to outside
planners who do most of the planning (the questionnaire did
not attempt to separate between the two).

These results

suggest that the regional offices do have some significant
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role.

In a 1993 interview held in Jerusalem, one of the

Regional Directors mentioned that the Regional Directors are
getting more organized and united as a group, rather than
remaining as isolated units connected to the main office as
opposed to other regional offices.

This is not supported by

the results in fig. 8.2 that show horizontal connections
between regional offices.

Percentages for no contacts and

rare contacts are much higher than for regular contacts.
Not many policies have been formally established in the NRA.
Even from the little information available, it seems that
contacts between the levels in the agency are not very good.
This might suggest a centralized and hierarchical system, or
high delegation of authority--further study is needed to
establish which of these two possibilities is dominant.

In

any case, such an administrative system does not cope well
with landscapes, as discussed in Chapter 5 of Part I.

323

CHAPTER 9.

AGENCIES COMPARED AND CONTRASTED

Introduction
In this chapter, the two subject agencies of this study
--the Israeli NPA and the American NPS--are compared and
contrasted.

Both governmental agencies deal with protected

areas in various landscapes, including arid landscapes.

The

agencies will be discussed in terms of both general characteristics and the specific characteristics studied in this
dissertation.

Discussion regarding the similarities and

differences concludes this chapter.

A)

Agencies' general characteristics compared and contrasted
Characteristics regarding the two agencies are

described in Table 9.1.

While the National Park Service is

responsible for protected areas of various classifications
(national parks, national monuments, national recreation
areas), the Nature Reserves Authority is responsible for one
type, nature reserves.

The responsibility of the NPS is

limited to the boundaries of the protected areas; the NRA is
also responsible for the enforcement of protection laws in
areas not designated as nature reserves.
the NRA were exposed to the NPS system.

Many employees of
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Table 9.1

Comparison of the NPS and the NRA
NPS

NRA

Year of establishment

1916

1963

Responsible Secretary

Interior

Agricult.

Aspect

Location of main office:

Washington D.C.

Relative location of office
Number of regional offices
Number of protected areas

Jerusalem

edge

center

10

4 (*)

357(*)

Acreage of the largest area 7,523,888(*)

134(*)
160,000(*)

Acreage of the smallest area
(for NPS: in sampled group) 1,000(*)
8, OOO( ***)

Number of employees

1(*)
about 300

Greatest distance between two
protected areas (miles)
Total acreage of country
Total protected acreage

(*) NPS source:
(**) NPS:

2800(**)

400

2.25 bill.

9.5 mill.

80,155,984.18(*)

470,400(*)

NPS Index (1991);

on the mainland;

(*) NRA source:

Ashkenazi (1987);

Note:

65% of the reserves in Israel are smaller than 400
acres (Askenazi, 1987).

(***)

For both agencies refers to permanent employees;
information given verbally.
The NPS started as a visitor-oriented agency, and seems

to have moved toward a greater emphasis on landscape protection.

The NRA started with an emphasis on conservation and

protection, and is moving toward the education and
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accommodation of visitors.

The scale of both landscapes and

protected areas is smaller in Israel, which are of a size
that does not exist in the protected natural areas of the
NPS system (see Table 9.1) • .

B.

Agencies' specific aspects compared and contrasted
Aspects of the study were discussed separately for each

agency in the appropriate chapters (see Chapters 7 and 8).
The emphasis here is on similarities and differences between
the agencies.
1.

The following aspects are discussed:

perception of the nature of most problems in protected
areas located in different biogeographic regions;

2.

differences in responses of the arid and non-arid
groups;

3.

differences between pairs of levels in the agencies;

4.

horizontal connections in the agencies;

5.

vertical connections in the agencies; and

6.

rating of problems in the protected areas;

1.

Perception of the nature of most problems in protected
areas located in different biogeographic regions
Perceptions in the NPS regarding this issue are pre-

sented in Table 7.1 and fig. 7.1, and Table 8.1 and fig. 8.1
for the NRA.

Table 9.2 presents the combined results.
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Table 9.2 perceptions of the Nature of Most
Problems in Protected Areas in Different
Biogeographic Regions in the NPS and NRA
choices

1. areas
NPS
NRA
n=152
n=12

2. regions
NPS
NRA
n=45
n=14

1) similar

27.4

25.0

17.3

14.3

2) Similar in nature,

28.1

16.6

32.6

14.3

3) Slightly different

23.5

41.0

31.0

35.7

4) Very Different

20.0

16.6

19.5

35.7

different in magnitude

1.

For perceptions in areas: df=2{**) Chi-sq.=1.919
p>.30, no significant differences are found.

2.

For perceptions in regional offices: df=2{**) Chisq.=2.548 p>.20, no significant differences.

A larger sample size is needed to get better results to be
able to judge these differences.

Differences in size

between the two countries and the two agencies might be a
simple explanation if significant differences will be found.
In a smaller system, familiarity with the system as a whole
might be easier to achieve; therefore, differences can be
expected to be smaller.
landscape-related.

Another explanation can be more

While Israel is considered to have a

high degree of natural diversity (i.e., a relatively high
number of plant species), most of it is still within the
Mediterranean type:

one rainy season with a long dry
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period.

This pattern exist in landscapes, whether they have

four inches or 40 inches of annual rainfall.

The variabil-

ity among landscapes within the same pattern of precipitation might be smaller than the variability among landscapes
in various precipitation patterns as exist in the united
states.

NPS/NRA differences between arid and non-arid groups
As to the qualitative aspects, Table 9.2.1 presents the
combined data listed separately for the NPS and the NRA in
Chapters 7 and 8 respectively.

The data in Table 9.2.1 do

not show similarities between the NPS and the NRA on individual aspects; only on some general aspects.

The last

aspect in the data show a tendency to exclude the D.C.
office from Servicewide policy making by the protected
areas.

The arid protected areas tend to show preference for

biogeographic regions.
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Table 9.2.1. Responses significantly Different Between
arid and Non-arid Areas in the NPS and the NRA
Arid

Aspects

NPS

reasons for
protection

Non-arid

NRA

NPS

wildlife

vegetation

NRA

cultural resour.
population
dynamics

information

indicator
species

geological
data
evidence for change
problems

more in these
areas

off road
vehicle use

urban
encroach.

changes
in veget.

illegal plant
removal
exotic species
outside areas
ownership

(*»50% public

boiregions

better for
areas
improve
problem
solving
improve
resource
management

involvement
not D.C. office
in servicewide
policy
(*) in Israel in the case of both groups outside ownership is
public.

3)

Differences between pairs of levels in the agencies
This aspect is measured by the percentage of signif-

icantly (p< 0.05) different responses to a set of similar
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questions between two levels (i.e., protected areas/regional
offices, protected areas/Washington office, and so on).
Table 9.3 presents the percentages of significant differences among pairs of the NPS and the NRA.
the percentages for all pairs:

Fig. 9.3 presents

within the NPS, within the

NRA, and between the NPS and the NRA (summation of Tables
7.14, 8.5, and 9.3).
Table 9.3 significant Differences Among Pairs of
similar Levels in the Two Agencies in Responses
to a Set of Similar Questions
percent

pairs
NPS protected areas/NRA protected ares

52.0

NPS regional offices/NRA regional offices

39.0

main offices: NPS Washington office/NRA Jerusalem

43.0

NPS all levels/NRA all levels

72.3

Differences between levels in the NPS seem to be larger
than those within the NRA (see Chapters 7 & 8).

Differences

between the same levels in the NPS and NRA are more in the
range of the differences within the NPS than those within
the NRA.

These relatively high differences might suggest

that differences observed are not only level-related (and
differences between the same levels in the two agencies will
be expected to be low), but also agency-related.
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4)

Horizontal connections in the agencies
In both agencies, contacts held on a regular basis

among protected-area employees within the regions are high
and similar:

about 80% (see Table 7.9, fig. 7.9 for the
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NPS, and Table 8.2 and fig. 8.2 for the NRA).

Between-

region contacts on a regular basis are higher in the NPS
than in the NRA; rare contacts are about 50% and 40%
respectively.

In the NPS, every respondent indicated

contacts among regions, while only 60% of the respondents in
the NRA responded similarly.

Obviously, scale as expressed

in size of,the regions and geographical distances cannot
explain these differences.

Based on interviews held with

some of the rangers in the NRA, it seems that the ranger
position attracts certain kinds of personalities; for example, persons valuing individualism, love of the outdoors,
and flexibility and variability in responsibilities.

Most

of these rangers report directly to the Regional Director.
In order to decide if the data are the result of sampling
bias or reality, further study is needed.
In the NRA, where horizontal connections between
regional employees were checked, highest frequencies for
"rare contacts" were recorded.
5)

vertical connections in the agencies
These are connections between various levels in the

hierarchy of the agencies (i.e., the responsible Secretary,
the main office, the regional offices, the protected areas,
and so on) rated by the respondents to the specific question
about professional contacts with each level.

Frequencies of

regular contacts for the NPS and the NRA are presented in
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Tables 7.10.1-7.10.3, fig 7.10, and Table 8.3.1, fig. 8.3,
respectively.

In both agencies, respondents have very few

or no contacts with the responsible Secretary.

In the NPS,

it is mostly employees from the main office who have contacts with the Secretary's office; however, a few contacts
by protected-area personnel were reported.

In the NRA, only

main-office employees reported contacts with the office of
the Secretary.

In both agencies, the regions seem to be the

primary locus of high, regular connections with both the
main office and the protected areas.

In addition, the

regional offices in both agencies reported much stronger
regular contacts with the main office than the protected
areas have.

This suggest the existence of a strong hier-

archy in both.

Contacts with the Director by lower levels

are rare in both agencies, but are much higher in the NRA.
This might represent differences in the sizes of the agencies, in the geographical scale that they operate within,
and/or different levels of formality in working relations in
the two countries and agencies.
6)

Rating of problems in the protected areas
For frequencies of problems, Table 7.13 NPS, and 8.4

for the NRA), the main problem in the protected areas in
both agencies is human disturbances.

While in the NPS it

blends with other problems rated in high frequencies, in the
NRA it really stands out.

In the NPS, the other two high-
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est-rated problems are air quality and lack of information.
In the NRA, these are off-road vehicle use and military
activities.

The differences here might represent size and

population-density differences between the two countries.
Israel is a much smaller country, and many of the nature
reserves are small.

Therefore, human activities can be

expected to be much more of a problem.

Possibilities for

off-road use are limited, as there are not many undeveloped
areas where such activity is possible.

The issue of mili-

tary activities is understandable in a small country with a
relatively large military activity.

In Israel, the larger

protected areas are in the south, in the more arid part of
the country, and most of them were authorized with special
arrangements for military uses.

Lack of information is a

problem, too, but not of the same priority as in the NPS.
In the NRA, other problems take precedence.
Though the agencies share similarities, differences are
also apparent.

Some of them can be related to the differ-

ences in the sizes of countries and agencies.

This possi-

bility, and others such as cultural and personality differences, merit further study.
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Summary
Though the agencies share similarities, differences are
also apparent.

Some of them can be related to the differ-

ences in the sizes of countries and agencies.

This possi-

bility, and others such as cultural and personality differences, merit further study.
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CHAPTER 10: NEED AND POTENTIAL FOR IMPROVEMENT IN THE
MANAGEMENT AGENCIES. A SUGGESTED MODEL FOR
A NEW ORGANIZATION

Introduction
Are the agencies aware of the problems regarding their
structure and are they ready for change?

If arid landscapes

are unique, administrations that are structured around
concepts such as bioregions are the social choice mechanisms
that fit to deal with them.

The differences presented among

the protected areas and regional offices and the Washington
office and the problems with policies including conflicts,
suggest that more attention to landscape characteristics is
needed.

Problems for landscapes and their resources do

exist in situations of centralized hierarchical systems.
The discussion in Chapter 5 regarding the possibility of
dealing with protection issues on the level of local small
communities led to the conclusion that it is not the right
solution for problems related to landscape protection.
For the NPS, the "Vail Agenda" (NPS, 1991; see Chapter
7) recognized both the existence of problems and the need
for change.

In the NRA, there is nothing formally written

about problems.

The need for change was expressed both in

the memorandum sumarizing the conference held in Tucson in
1989 of NPS employees in protected areas in arid landscapes
(Walter, 1990), and in formal and informal discussions with

o
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employees of both agencies.

These recognitions of problems

and need for changes come from within the agencies, and are
supported by the results of this study.

prospect for changes, proposal for a different organization

Some of the questions in the survey addressed the
possibility of change in the agencies towards establishment
of biogeographic regions.

Table 9.2.1 presents the

responses to the questions on the type of regions that
should be involved in various aspects of the agencies
activities.
The NPS protected areas in in arid landscapes seem to
show a higher preference for establishment of bioregions
than do the regional offices.

In the protected areas the

percentage is almost equal for existing regions and
bioregions, in the regional offices there is a big
differences with a clear preference for existing regions.
There seems to be a preference in the protected areas to
have bioregions rather than the existing regions.

In the

regional offices there is a clear preference for the
existing regions.

Such differences can be explained by

differences in understanding the terms (i.e., bioregions)
used in the survey.

Although a brief
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definition was provided, some respondents indicated problems
in understanding the term.

Differences can also be

explained by differences in perception of the problems and
functions of the agencies as expressed in the differences
among pairs of levels (see tables 7.14, 8.5, and 9.3). The
protected areas deal directly with the daily issues and
problems in the protected areas, and changes to bioregions
might mean better understanding in upper levels of their
specific problems.

Such changes will not have direct

personal affects on employees in the protected areas.
the regional offices, the situation is different.

In

Employees

in the regional offices seem to be less directly aware of
issues and problems that originate in lack of recognition of
landscape specific issues.

Changes in the structure of the

regions will have direct personal affects on them.

Table

9.2.1 suggests that in the arid group there is a preference
for reorganization in biogeorraphic regions.

This

preference might represent dissatisfaction in the arid group
from the existing situation that seem to express itself in
the perception that higher levels do not address the
specific problems they have, as expressed in the memorandum
(Walter, 1990).
Administrations in general tend to resist change, and
so do humans, it is specially so if the change poses threats
to positions.

Yet, the changes are needed in order to
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enhance the exchange of information and timely feedback
between the field and the policy making group.
A model of the existing system in the agencies and a
possible model for change is illustrated in fig. 10.1 and
table 10.1 summarizes the differences.

In the existing

system, contacts are from one level to another-hierarchical, and servicewide policy making involves mainly
the top--the washington D.C. office (the center), and is
directed down.

The proposed model is a modification of a

computer cable which is built of a cable within a cable each
transmitting different signals in parallel.

An important

modification in the proposed model is that in addition to
the ability to transfer information from one end to the
other, there is ability to transfer information horizontally
between lines.

Information can be transferred directly

between levels even if they are not directly connected:
i.e., protected areas and the main office.

The proposed

model enables better direct and timely feedbacks, flexible
communication between units even if they are not in the same
ecological region, and between levels in the hierarchy that
are not immediately close to each other.

In the model, the

regions are based on ecological characteristics, and are
more oriented towards specific landscape characteristics in
the protected areas.

The region is not a miniature

repetition of the main office, and is less of a barrier for
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direct transfer of information.

Protected areas can share

different issues with other protected areas.
the aspect of being protected.

They all share

Some share the

characteristics of the landscapes they are located in, some
share issues related to size (significantly smaller or
larger), number of visitors, location in an urban context.
One protected area might share some special characteristics
with other protected areas that generally belong to a
different group.

Such an arrangement is very difficult in

the existing rigid structure of regions where the main base
is a political/ administrative one:

boundaries of states.

The cable model enables direct free exchange of information
and the possibility to "belong" to different groups at the
same time, yet the region provides a general framework that
supports one of the main issues:
landscapes.

the characteristics of the

Other groupings of protected areas can be based

on other important issues such as urban parks, national
battlefield parks, national parkways, and so on.

Due to the

large size of the United States, geographical limitations
cannot be neglected, and should also be considered.

Sub

units can be formed, and much more activity and
responsibility can be transferred to the protected areas-one of which can turn into a "group center", a bioregional
office.

In Chapter 5, two possible

discussed.

ways of design were

Design de-novo involves total destruction of the
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old system and starting from the beginning.

It is proposed

here to go the other way, and use iterative design.

The

result should not be a new imposition, but an adaptive
system based on trial and error, as necessary when working
with landscapes.

If the flexibility of the system is

maintained, and information is transmitted and exchanged in
a timely manner to enable feedback mechanisms to operate,
this scheme can very easily be helpful not only in dealing
with landscape variability in space, but also in time.

If

global changes will materialize as predicted by some, such a
system might be capable to timely detect and respond to
them.
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Table 10.1
Characteristic

Comparing the Existing and the
Proposed Models(*)
existing

proposed

politics, market

ecological

Governing:
rationality
force
organization

bureaucratic elite

bureaucrats, experts

fixed, political
boundaries

flexible, based on
the landscape

conununication:
importance

high

very high

direction

mainly between two
adjacent levels

transmission of
information

restricted, secrecy

open debate

mainly of files

files and field

all directions and
levels

Knowledge:
type of knowledge
role of experts
Flexibility
Feed back ability

at times exploited
not dominant
little if any

equal position
high

limited, filtered

less limited, direct

Timing ability

delayed, mostly
wrong

more inunediate

Landscape
specifity

none or low

high

Perception of the
situation in the
field

not very accurate

Organization

relatively simple

complex

defined, simple

less defined, complex

Decision making

more accurate

(*)some of the terms used follow M. Weber
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Chapter 11.

A PROPOSED MODEL FOR PROTECTION OF
RESOURCES IN ARID LANDSCAPES, AND ITS
APPLICABILITY TO NON-ARID LANDSCAPES

The process used in Part I of this dissertation, and
the information presented in part II, are integrated into
the model presented in fig. 11.1.

This model is directly

related to arid landscapes that were the focus of this
dissertation.
The use of the model in other landscapes and for other land
uses (i.e., not only protection) is a topic to be explored
and investigated.
figure 11.3.

A more general scheme is presented in

This models suggest integration of the

landscape, its resources and its various characteristics,
with the policy aspect, the structure and characteristics of
the organization in charge, and the cultural and economical
environment.

The rationality is not ecological or

economical as suggested by Dryzek (1987), but should be a
complex one, a mixture of these two with others such as
cultural and political.
own merits.

Each case should be judged on its

The system needs to be flexible, able to accept

and send signals and information, and to be able to respond
(feedbacks) to all other components.

The result of the

mixture should be different in different situations.

In the

case of protected areas, the landscape rationality should
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prevail, yet not ignore the other elements.

Other

situations might need a different mixture--different degree
of involvement from each of the elements.
Further studies might explore the possibility of
adapting these models to the general use in all public
lands.
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Final Note
This study refers mainly to structural and functional
characteristics of an agency charged with landscape
protection.

To believe that changing agencies in these

aspects can solve all problems, will be at least on the
verge of naivety.

The ability of an agency to fulfil its

landscape protection missions depends on a complex of
aspects that structure and function are part of, and human
and economical resources are just two others.

Each of these

and other aspects might be considered necessary but
insufficient on its own.
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contributions of this Dissertation
The following is a brief summary of the contributions
made in this dissertation:

*

construction of a landscape characteristics by an

overlay of ecosystem characteristics with the related
perceptions and cultures;

*

contribution to the question of uniqueness of arid

landscapes;

*

introducing the characteristics of the landscape to

policy making and organization;

*

suggesting a relation between perceptions, policy, and

land uses;

*

extending the importance of time in policy making to

timing, and attaching timing to feedback mechanisms.

*

establishing a set of characteristics expected from an

agency dealing with landscapes;

*

adapting a framework for analyzing commons to the

analysis of agencies managing protected areas

*

analyzing and comparing two agencies that manage

protected areas in arid landscapes

*

suggesting a model for decision making in natural

resources that combines natural and social sciences.
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APPENDIX A: Questionnaire for Employees in Protected Areas

QUESTIONNAIRE TO PARK EMPLOYEES:
POLICY, PLANNING, DESIGN, AND MANAGEMENT PROCESSES
FOR PARKS/PROTECTED AREAS
THE PURPOSE OF THIS SURVEY IS TO ASSESS EXISTING POLICIES AND PLANS FOR
DEVELOPMENT AND MANAGEMENT OF PARKS AND OTHER PROTECTED AREAS IN
DIFFERENT BIOGEOGRAPHIC REGIONS. YOU WERE CHOSEN TO BE PART OF THIS
SURVEY BECAUSE YOUR PARK REPRESENTS ONE OF THE TYPICAL BIOGEOGRAPHIC
REGIONS, OR YOUR WORK IS RELATED TO ONE OR MORE OF THE BIOGEOGRAPHIC
REGIONS. SOME REGIONS EXHIBIT CHARACTERISTICS WHICH MIGHT BE UNIQUE. FOR
EXAMPLE: TROPICAL FORESTS SHOW HIGH SPECIES RICHNESS AND ARID AREAS CAN
BE CHARACTERIZED BY HIGH VARIABILITY AND UNPREDICTABILITY IN NATURAL
CONDITIONS. SOME OF THE QUESTIONS HERE COME TO CHECK YOUR OPINION ON THE
BENEFITS IN GROUPING PARKS ON THE BASIS OF BIOGEOGRAPHIC REGIONS. THIS
SURVEY IS INTENDED TO EXPLORE WHETHER NEED EXISTS FOR

IMPROVED POLICY,

PLANNING, DESIGN, AND MANAGEMENT PROCESSES FOR PARKS/ PROTECTED AREAS,
THAT ARE ADAPTED TO THE

DIFFERENT CHARACTERISTICS OF VARIED

BIOGEOGRAPHIC REGIONS.
THIS IS AN INTERNATIONAL SURVEY, THEREFORE IT IS IMPORTANT THAT YOU
RESPOND TO ALL QUESTIONS, EVEN IF THEY SEEM TRIVIAL IN YOUR SPECIFIC
SITUATION. EACH RESPONSE IS IMPORTANT FOR SCIENTIFIC COMPARISONS AND
ANALYSES. IN ORDER TO SIMPLIFY THE QUESTIONS, THE TERM 'PARK' IS USED TO
REPRESENT ALL PROTECTED AREAS.
YOUR PARTICIPATION IN THE SURVEY IS GREATLY APPRECIATED. IF YOU HAVE
ADDITIONAL COMMENTS ON THE TOPIC, PLEASE ADD THEM AT THE END OF THE
QUESTIONNAIRE. IF YOU HAVE QUESTIONS ABOUT THE SURVEY, PLEASE CONTACT ME
(SEE ADDRESS AT THE END).
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1. What is the status of the area? (please circle all that apply)
a.national park

d.reserve

b.national monument

e.biosphere reserve

c.recreation area

f.other: .............. .

2. In which principal biogeographic region is it located?
(please circle one)
a.forest

d.arid(desert)

b.grassland

e.semiarid

c.tundra

f.other: .......... .

3. What are the main reasons/resources for preservation and
protection

of the area? (circle all that apply)

a.wildlife

d.cultural resources

b.vegetation

e.scenic beauty

c.natural landscape

f.other: ••••••••••••••••

4. Is the designated area sufficient in size to adequately
manage the resources you circled above? (please circle)
a.sufficient

b.too small

c.too large

If too small or too large, please explain: •••••••••••••••••••••

s.

Are there specific resources and/or habitats such as springs,

water holes, single trees, clusters of vegetation, or cultural
artifacts that are outside the boundaries of the park, that you
think are important to the function of the area and should

be

included within the boundaries of the managed area?
a.yes

b.no

If yes, please list the resources/habitats:
1 ............................ .

2 ••••••••••••••••••••••••••••••

6. Which of the following information exists for the park?
1.complete

2.incomplete

3.none

4.don't know
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a.inventory of plants

1.

2.

3.

4.

b.inventory of animals

1.

2.

3.

4.

c.inventory of indicator

1.

2.

3.

4.

1.

2.

3.

4.

1.

2.

3.

4.

f.Climatic data

1.

2.

3.

4.

g.Geological data

1.

2.

3.

4.

h.Soil information

1.

2.

3.

4.

i. other: ............. .

1.

2.

3.

4.

species
d.Populations dynamics
for some species
e.inventory of cultural
resources

7. Is there evidence of changes in park resources over the last
five years?
a.yes

(please circle)

b.no

c.do not know

If yes, please list the resources and circle the changes:
1.improved

2.degraded

3.no change

4.extinct

a •••••••••••••••••

1.

2.

3.

4.

b •••••••••••••••••

1.

2.

3.

4.

c •••••••••••••••••

1.

2.

3.

4.

8. Have any species become extinct within the park since it was

established?
a.yes

b.no

c.do not know

If yes and known, please list the main species and causes of
ext inct ion: ................................................... .

9. Are

there problems with exotic (non-native) species in the park?
a.yes

b.no

c.do not know
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If yes, please list the main exotic species and problems:
1 ......................................•........................

2 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
3 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

10.Which of the following problems apply to your park?
(circle all that apply)
l=very important problem

S=not a problem

a.water quality

1

2
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b.water quantity

1

2
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c. air quality

1

2

3

4

5

d.soil erosion

1

2

3

4

5

e.changes in vegetation

1

2

3

4

5

f.changes in fauna

1

2

3

4

5

g.viaual disturbances

1

2

3

4

5

h.off road vehicle use

1

2

3

4

5

Lgrazing

1

2

3

4

5

j.poaching

1

2

3

4

5

k.mining

1

2

3

4

5

l.lack of information

1

2

3

4

5

m.military activities

1

2

3

4

5

n.human disturbances

1

2

3

4

5

o.urban encroachment

1

2

3

4

5

p. other: .............. .

1

2

3

4

5

11.Which three problems circled above are most critical?
(please order according to importance)
1 ..••..•.......

2 •••••••••••••••

3 •••••••••••••••

12.Is visitation distributed evenly during the year?
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b.no

a.yes

If no, please circle the months during which most of the
visitation occurs: (January =J through December=D)
J

F

M

A

M

J

J

A

SON

D

13.What are the main visitor attractions and activities in the
park?(circle all that apply)
a.vegetation

f.camping

b.wildlife

g.education

c.geology

h.research

d.hiking

i. other: ............. .

e.sightseeing

j.do not know

14. What services and facilities are available within the park?
(circle all that apply)
a.interpretation/education

e.guided tours

b.food services

f.hotel(s), motel(s)

c.camping

g.park offices

d.employee housing

h.restrooms

i. other: ................................. .

15.In your opinion, are services/facilities located in the best
sites to support the protection and management of the main
resources in the park?
a.all are

b.most are

c.few are

d.none are

16.Are there existing plans to guide management and new development
in the park?

a.yes

b.no

c.do not know
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If yes, please list:
plan

date

·.......................................... .
·.......................................... .
· .......................................... .
·.......................................... .
l7.Were you involved in the preparation of any of the plans?
a.yes, very much

c.yes, somewhat

b.yes, very little

d.not at all

If yes, please identify which plans: •••••••••••••••••••••••••••

.. ..... ................. ....

............................. .

la.Describe land ownership/control along the boundaries of the park
(please circle and list)
l.more than 50% is private: .•..•.•........••....•...•..
2.more than 50% is public: •••......••..••.•.••...•.....

3.about equal: 50% private and 50% public: •••••••••••••

19.Indicate specific problems in the park related to neighbors:
(circle all that apply)
l=very important problem ------- 5=not a problem at all
a.poaching

1

2

3

4

5

b.illegal removal of plants

1

2

3

4

5

c.insufficient water quantity

1

2

3

4

5

d.water quality

1

2

3

4

5

e.exotic species

1

2

3

4

5
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f.visibility

1

2

3

4

5

h. other: ............. .

1

2

3

4

5

20.Do you or does someone else from the park meet with those who
own/control land along the boundaries? (please circle)
a.at regular intervals
b.only when there are problems
c.not at all

If a or b, please mention the title of the person from the
park who generally goes to these meetings: ••••••••••••••••••••

B. About connections To And Between Other Parts Of The NPS
21.In your opinion, how are resources allocated by the central
administration to different parks in your region?
(circle all that apply)
1.size

3.number of visitors

2.biogeographic region in which

4.park resources needs

park is located

5. other: ............ .

22.How would you describe the nature of most problems in parks
located in different biogeographic regions?(circle one)
a.similar in nature
b.slightly different in nature
c.very different in nature
d.similar in nature but different in magnitude
23.Do you have professional contacts with employees in other
parks in your region?
a.regularly

b.sometimes

c.not at all
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24.Have you been in direct professional contact by phone, in
writing or in discussion with any of the following?
(circle all that apply)
l=regularly

2=rarely

3=not at all

a. the secretary of the interior

1

2

3

b. the office of the secretary

1

2

3

c. the director or associate

1

2

3

d. the main office

1

2

3

e. the regional director or

1

2

3

f.the regional office

1

2

3

g.the Denver service center

1

2

3

h.employee from another park

1

2

3

1

2

3

associate

(in your region)
i.employee from another park
(outside your region)

25.1f you had a choice, which of the following connections would
you strengthen? (circle one)
a. with parks in the same region
b. with parks in the same biogeographic region
c. other: ...................................... .

26.Compared to your professional contacts with the regional
office, would you describe your contacts with the main
(Washington D.C.) office as being:
a.stronger

b.weaker

c.about the same

d.not applicable

27.1n your opinion, are existing policies and regulations
adequate to address all or most of the issues in the park?
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(circle all that apply)
l=very adequate

1

a.servicewide policies

2

5=not adequate
345

if not adequate, please explain: ••••••••••••••••••••••••••••••

.................... .... ....... ...... . ..... .. . ... .. ... ........
..............................................................
b.regional directives

2

1

4

3

5

if not adequate, please explain: ••••••••••••••••••••••••••••••

..............................................................
c.park specific policies

1

2

3

4

5

if not adequate, please explain: ••••••••••••••••••••••••••••••

..............................................................
28.In your opinion, which of the following factors:
1. ecological

2. cultural

3. economical

should be included in the following: (circle all that apply)
a.NPS policy making

1

2

3

b.resources allocation to parks

1

2

3

c.planning and design in parks

1

2

3

Are the factors as you marked them included at present?
a.yes

b.no

c.do not know

29.Do you find that some problems in your park are related to
the biogeographic region in which it is located ?
a.yes
If yes, please

b.no

c.do not know

list and explain:

1 ..•.....•..•.••...••..•...•.....•.......................•....
2 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
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3 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

. ... .. ....... ........... ........ ..... . .... ....... .... ... . ... ..
30.In your opinion, does the location of a park in a specific
biogeographic regions influence the resources it receives?
a.yes

b.no

c.do not know

If yes, please explain: ••.••••••.••.••.•••••••••.•••.••...•..

31. In your opinion, should all biogeographic regions have equal
importance for protection, or should some regions have
priority in protection?
a.equal importance

b.varied importance

c.do not know

If varied importance, please number the following biogeographic
regions according to their importance, l=the most important:
desert

forest

tundra

grassland

32.In your opinion, grouping parks according to biogeographic
regions such as tundra parks, forest parks, arid parks, and so on, can:
(circle all that apply)
l=strongly agree

5=strongly disagree

a.improve problem solving

1

2
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b.improve resources management

1

2

3

4

5

c.improve development in parks

1

2

3

4

5

1

2

3

4

5

e.not improve anything

1

2

3

4

5

f. other: . . . . . . . . . . . . . . . . . . . . .

1

2

3

4

5

d.improve allocation of
resource to parks

33.How would you describe your level of involvement in the
following aspects of the N. P. Service ?
(circle all that apply)

l=high

2=medium

3=10w

4=none
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a.involved in servicewide policy making

1

2

3

4

b.involved in making policy at regional level

1

2

3

4

c.involved in park policy making

1

2

3

4

d.involved in servicewide policy interpretation 1

2

3

4

e.involved in regional policy interpretation

1

2

3

4

f.involved in park policy interpretation

1

2

3

4

g.involved in servicewide policy implementation 1

2

3

4

h.involved in regional policy implementation

1

2

3

4

i.involved in park policy implementation

1

2

3

4

j.involved in park development

1

2

3

4

k.involved in park plapning and design

1

2

3

4

1. involved in research

1

2

3

4

m.involved in resource management

1

2

3

4

n.involved in finance

1

2

3

4

o. other: .....................................

1

2

3

4

p.no involvement

34.In your opinion, what level should be involved in making
servicewide policy that influences individual parks?
(circle all that apply)
a.parks
b.regional offices
c.the Denver service center
d.the main(Washington D.C.) office
e.biogeographic region of rice that will include all parks
in the same biogeographic region
f.service office related to the biogeographic region office
h. other: .................................................... .
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Are all the levels that you circled involved at present?
a.yes

b.no

c.do not know

3S.In your opinion, what level should be involved in park
management? (circle all that apply)
a.park
b.regional office
c.the Denver service center
d.the main(Washington D.C.) office
e.biogeographic region office that will include all parks
in the same biogeographic region
f.service office related to the biogeographic region office
h. other: .................................................... .

Are all the levels that you circled involved at present?
a.yes

b.no

c.do not know

36.In your opinion, what level should be involved in park planning
and design? (circle all that apply)
a.park
b.regional offices
c.the Denver service center
d.the main(Washington D.C.) office
e.biogeographic region office that will include all parks
in the same biogeographic zone
f.service office related to the biogeographic region office
h. other: .................................................... .

Are all the levels that you circled involved at present?
a.yes

b.no
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37.In your opinion, general design and management guidelines for
parks will better serve individual parks if based upon:
(circle one)
a.existing administrative regions (NPS regions)
b.newly created regions based on biogeographic regions
c.other(please explain): •.••..•.•.•.••••.•••.•.••.....•...•.

...........................................................
38.In your opinion, will policy guidelines better serve
individual parks if they are: (circle one)
a.servicewide
b.servicewide with regional directives
c.servicewide with directives based on biogeographic zones
d.other(pleas explain): •••••••••••••••••••••••••••••••••••••

39.Do you recall specific situations where conflicts arose
between servicewide or regional policies/guidelines, and park
specific needs?
a.yes

b.no

c.do not know

if yes, describe and explain: ••••••••••••••••••••••••••••••

40.Do you recall specific situations where conflicts arose between
planning and design done in the Denver service center, and park
specific needs?
a.yes

b.no

c.do not know

if yes, describe and explain: ............................. .

4l.In your opinion, could some of these conflicts have been
resolved if policies and services were more oriented toward
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specific biogeographic conditions?
a.yes

b.no

c.do not know

please explain: .............................................. .

·............................................................. .
·............................................................. .
42.How would you evaluate informally the performance of other
employees?
(please circle one)
a.according to their achievement of pre-set objectives and
policies
b.according to their ability to solve problems in a
satisfactory way
c.other (explain): ........................................... .

·............................................................. .
c.About You
43.What is your position in the park service? ••••••••••••••••••
44.How long have you been in this position?

••••••• years

45.How long have you been in this park?

..•.•.. years

46.How long have you been with the National Park Service? •• years
47.In how many different parks have you worked during your career
with the National Park Service?

••••••• parks

4B.ln how many different biogeographic regions have you worked
during your career with the National Park Service? •••• regions
the choice, in which biogeographic region would you like
a.the one you work in now

49.Given

to work?

b. another: ................... .

Why? ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
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Corrunents, additions: ............................................ .

·............................................................... .
·............................................................... .
·............................................................... .
·............................................................... .
·............................................................... .
·............................................................... .
·............................................................... .
Thanks,
Shmuel Burmil
School of Renewable Natural Resources
325 Biological sciences East
The University of Arizona
Tucson, AZ 85721

365
REFERENCES

Adams, E.H. 1887. To and Fro in Southern California with
Sketches in Arizona and New Mexico. Cincinnati:
W.M.B.C. Press.
Albright, H.M. 1985. The Birth of the National Park Service.
Howe Brothers, Salt Lake city, Chicago.
Allaby, M. and P. Bunyard. 1980. The Politics of SelfSUfficiency. Oxford: Oxford University Press.
Alon, A. 1971. Acheivments and failures in nature protection
in Israel. Sal'it A:25-26. (In Hebrew).
Ashkenazi, S. 1987. Nature reserves in Israel. Aretz. Nature
Reserves Authority of Israel. (In Hebrew).
Balling, J. & J. Falk. 1982. Development of visual
preference for natural landscapes. Environment and
Behavior 14:5-28.
Bell, P.A., A. Baum, J.D. Fisher, and T.E. Greene. 1990.
Environmental Psychology. Third edition. Holt, Rinehart
and Winston, Inc.
Berelson, B. and G. stiener. 1964. Human Behavior, An
of Scientific Findings. New York, Harcourt,
Brace & World.
Bobek, H. 192.
The main stages in socio-economic evolution
from geographical point of view. In P. L. Wagner and
M.W. Mikesell (eds.), Readings in Cultural Geography.
chicago: The University of Chicago Press.
Bornkamm, R., & H. Kehl. 1989. Landscape ecology of the
Western Desert of Egypt. Journal of Arid Environments
17: 271-277.
Boulding, K. 1956. The Image. Ann Arbor: University of
Micigan Press.
Brown, J.H. 1986. The role of vertebrates in desert
ecosystems. Pp.51-71 in W. whitford (ed.), Pattern and
Process in Desert Ecosystems. Albuquerque, N. Mex.:
University of New Mexico Press. 139 pp.

366
Brown, J.S. 1989. Mechanisms underlying the organization of
a desert rodent community. Journal of Arid Environments
17:211-218.
Brown, L., and H.M. Ingram. 1987. water and Poverty In the
Southwest. Tucson: University of Arizona Press.
Brown, L.R. 1991. The Aral Sea: disaster area and
interdisciplinary solution. Interdisciplinary Science
Reviews 16(4):345-350.
Bruzkus, A. 1938. Posibilities and functions of national
planning. Habinyan 3. (In Hebrew).
Buck, S.J. 1991. Environmental Administration and Law.
Island Press, Washington D.C.
Burmil, S. 1972. Autecology of Charictera annua (Ll. M.Sc
thesis, The Hebrew University of Jerusalem (In Hebrew).
Burnham, J. B. 1917. Remarks, In Department of the Interior,
Proccdings of the National Parks Conference,
Washington, Government Printing Office.
Buxton, M. A. 1955.
Ltd., London.

Animal Life in Deserts.

Edward Arnold

Clarke, J. and D. McCool. 1985. staking out the Terrain.
State university of New York Press, Albany.
Clements, F.E. 1916. Plant succession; An Analysis of the
Development of Vegetation. Washington: Carnegie
Institution.
Cody, M.L. 1989. Growth-form diversity and community
structure in desert plants. Journal of Arid
Environments 17:199-209.
Cooper, T. 1912. remarks. In Department of the Interior,
Proccdings of the National Parks Conference,
Washington, Government Printing Office.
Corbett, J.K. 1880-1885. Correspondence. Tucson: Arizona
Historical Society.
Cordell, L.S. 1979. Cultural Resources Overview of the
Middle Rio Grande Valley. Washington D.C.: U.S.
Government Printing Office.

367
Crawford, C.s. 1981. Biology of Desert Invertebrates. New
York, Springer-Verlag.
Crawford, C.S. 1991. The community ecology of macroarthropod
detritivores. pp. 89-112 in G.A. Polis (ed.), The
Ecology of Desert Comunities. Tucson, AZ.: University
of Arizona Press.
Cr.awford, C. S. and E. C. Taylor. 1984. Decomposition in
arid environments: role of the detrivore gut. South
African Journal of Science 80:170-176
Daniels, M. 1915. Remarks, In Department of the Interior,
Proccdings of the National Parks Conference,
washington, Government Printing Office.
Dawson, R.W., B. Pinshow, Bartholomew, G. A., M.K. Seely, A.
Shkolnik, V.H. Shoemaker, J.A. Teeri. 1989. What's
special about the Physiological ecology of desert
organisms? Journal of Arid Environments 17:131-143.
Dayan,J. (1971). The Bedewins. Field School, Shede Boqer(in
Hebrew) •
Department of
National
National
Printing

the Interior. 1912. Proceedings of the
Parks Conference Held at the Yellowstone
Park, September 11 and 12, 1911. Government
Office, Washington.

Department of the Interior. 1913. Proceedings of the
National Park Conference Held at the Yosemite National
Park, October 14, 15, and 16, 1912. Government Printing
Office, Washington.
Department of the Interior. 1915. Proceedings of the
National Parks Conference held at Berkeley, California,
March 11, 12, and 13, 1915. Government Printing Office,
Washington.
Department of the Interior, 1917. Proceedings of the
National Parks Conference held in the Auditorium of the
New National Museum, washington, D.C., January 2, 3, 4,
5, and 6, 1917. Government Printing Office, Washington.
Department of the Interior, 1919. Report of the Director of
the National Park Service. Government Printing Office,
Washington.

--_.

----

-

--

--_._--.---.--."

---

368
Dillman, D.A. 1978. Mail and Telephone surveys; The Total
Design Method. John Wiley & Sons, New York.
Dobson, A.P. 1989. Behavioral and life history adaptations
of parasites for living in desert environments. Journal
of Arid Environments 17:185-192.
Dryzek,J.S. (1987). Rational Ecology. Basil Blackwell.
Eckholm, E. P. 1982.
Needs. London:

Down to Earth:
Pluto Press.

Environment and Human

Edmund, S., and J. Letey. 1973. Environmental
Administration. McGraw-Hill Book Company.
Edney, J. J. 1981. Paradoxes on the commons: scarcity and
the problem of inequality. Journal of Community
Psychology 9:3-34.
El-Gharreb, R. 1991. Vegetation and soil changes induced by
Mesembryanthemum crystallinum L. in a Mediterranean
desert ecosystem. Journal of Arid Environments 20:321330.
Engler, F.E. 1954. Vegetation science concepts. Initial
floridtic composition, a factor in old-field vegetation
development. Vegetatio 4:412-417
Evenari, M. 1986. The
Meir, and Goodal
Deserts and Arid
Oxford-New york-

desert environment. In: Evenari, Noy(eds.), Ecosystems of the World: Hot
Shrublands. Elsevier, AmsterdamTokyo.

-----, L.Shanan, and N.Tadmor., 1971. The Negev. Harvard
University Press.
-----, L.Shanan, and N.Tadmor., 1982. The Negev. Harvard
University Press.
Fakhry, A. (1973). The Oases of Egypt. American University
Press, Cairo.
Fishbein, M., and I. Ajezen. 1975. Belief, attitUde,
intention, and behavior: An introduction to theory and
research. Reading, PA: Addison-Wesley.
Fisher, W. L. 1912. Introductory remarks. In Department of
the Interior, Proccdings of the National Parks
Conference, Washington, Government Printing Office.

369
Fisher, W.L. 1913. Morning session. In Department of the
Interior, Proccdings of the National Parks Conference,
Washington, Government Printing Office.
Forman, R.T.T., and M. Godron. 1986. Landscape Ecology. John
Weiley & Sons.
Forsyth, W.W. 1912. National park administration. In
Department of the Interior, Proccdings of the National
Parks Conference, Washington, Government Printing
Office.
Foss,P. (1960). Politics and Grass. Univ. Of Washington
Press, Seattle.
Franklin, J.F. 1992. An ecologist view of sustainability. A
paper presented at the workshop: Defining sustainable
forestry, Jan. 13-15, 1992, Reston, Va.
Freemuth, J.C. 1991. Islands Under Siege: National Parks and
the Politics of External Threats. Lawrence: University
Press of Kansas.
Gerth, H.H., and C.W. Mills. 1958. From Max Weber. A Galary
Book, New York: Oxford University Press.
Gibson, J. J. 1979. An Ecological Approach to Visual
Perception. Boston: Houghton Mifflin.
Godwin, K.R., H.M. Ingram. 1980. Single Issues: their impact
on politics. In: Ingram & Mann, (eds.), Why Policies
Succeed or Fail. Vol. 8 of Sage Yearbooks in politics
and public policy. Beverly Hills: Sage Publications.
Graves, H. S. 1912. Remarks. In Department of the Interior,
Proccdings of the National Parks Conference,
Washington, Government Printing Office.
Hartzog, G.B. 1988. Battling for the National Parks. Moyer
Bell Limited, Mt. Kisco, New York.
Heathcote, R.L. (1983). The Arid Lands: Their Use and Abuse.
Longman, London and New York
Hecht, M.E. 1975. The decline of the grass lawn tradition in
Tucson. Landscape 19(3):3-10.
Hill, L. W. 1912. Remarks. In Department of the Interior,
Proccdings of the National Parks Conference,

370
Washington, Government Printing Office.
Hopkins, A. D. 1912. Insect damage to standing timber in the
national parks. In Department of the Interior,
Proccdings of the National Parks Conference,
Washington, Government printing Office.
Hornaday, W.T. 1908. Campfires on the Desert and Lava. New
York, Scribner's Sons.
Hudson, J. 1962. Irrigation Water Use in the Utah Valley,
Utah. Research Paper No. 79, University of Chicago,
Department Of Geography.
Huntington, E. 1911. The greenest of deserts. Harpers
Monthly Magazine 123(733):50-58.
Ingram, H.M. 1989. Implementation: a review and suggested
framework. In N.B. Lynn and A. Wildavsky (eds.), Public
Administration: The State of the Discipline. Chatham,
New Jersey: Chatham House.
Ingram, H.M. 1990. Water Politics: continuity and Change.
University of New Mexico Press, Albuquerque.
Ingram, H.M. and D. Mann, (eds.), Why Policies Succeed or
Fail. Vol. 8 of Sage Yearbooks in politics and public
policy. Beverly Hills: Sage Publications.
Inouye, R.S. 1991. ·Population biology of desert annual
plants pp. 27-54 in G.A. Polis (ed.), The Ecology of
Desert Communities. Tucson, Az.: University of Arizona
Press.
Ise, J. 1961. Our National Park Policy.
Hopkins Press.

Baltimore. Johns

Ittelson, W.H. 1973. Environment and cognition. New York:
Seminar Press.
Jackson, J.B., 1979. The order of a landscape. In: D.W.
Meining, (ed.), The Interpretation of ordinary
Landscapes. Oxford University Press.
Jeffrey, J.R. 1979. Frontier Women: The Trans-Mississippi
West, 1840-1880. New York: Hill and Wang.
Jonson, D.L. (1969). The Nature Of Nomadism. The University
of chicago Dept. Of Geography Research Paper No. 119.

371
Kaplan, R. 1977. Downthe riverside: Information factors in
waterscape preference, in Proceedings: Synposium on
river recreation management and research, Gen. Tech.
Rep. NC-28, pp.246-289, Northcentral For. Exp. stn.,
U.S. Dep. of Agric., st. Paul, Minn.
Leopold, A., S.A. Cain, C. Cotton, and I.N. Gabrielson.
1963. wildlife management in the national parks. Pp.
28-45 in: 28th North American Wildlife Conf. Trans.
Lindblom, C. E. 1977. Politics and Markets: The World's
Political-Economic Systems. New York: Basic Books.
Limerick, P.N. 1985. Desert Passages. University of New
Mexico, Albuquerque.
Louw, G., and M. K. Seely. 1982. Ecology of Desert
Organisms. Longman, London.
Lyons, E. 1983. Demographic correlates of landscape
preference. Environment and Behavior, 15(4):487-511.
Mackay, W. P. 1991. The role of ants and termites in desert
communities. In G. A. Polis (edt.), The Ecology of
Desert communities. The University of Arizona Press,
Tucson.
MacMahon, J.A. 1980. Ecosystems over time: succession and
other types of change. P. 27-58. In R. Waring (ed.)
Forests: fresh perspectives from ecosystem analysis.
Proc. 40th Ann. BioI. Colloquium, Oregon State Univ.
Press, corvallis, Oregon. 199 pp.
MacMahon, J.A. 1981. Introduction. In D. Goodall and R.
Perry (eds.), Arid Land Ecosystems: structure,
Functioning and Management, vol. 2. Cambridge:
Cambridge University Press.
Macmahon, J.A., and F.h. Wagner. 1985. The Mojave, Sonoran,
and Chihuhauan deserts of North America. In M. Evenari,
I. Noy-Meir, and D. Goodall (eds.), Ecosystems of the
World 12A: Hot Deserts and Arid Shrublands, A. New
York: Elsevier.
MacPhee, J. (1971). Encounters with the Archdruid. Farrar,
straus & Giroux, N.Y.
Margalef, R. 1974. Diversity, stability and maturity in
natural ecosystems. In: Structure, Functioning and

372
Management of Ecosystems: Proceedings of the First
International Congress of Ecology. The Hague: The
Netherlands.
Marion, J.H. 1965. Notes of Travel Through the Territory of
Arizona. Tucson: University of Arizona Press.
Marsh, A. 1986. Ant species richness along a climatic
gradient in the Namib Desert. Journal of Arid
Environments 11:235-241.
Mather, S. T. 1917. Remarks, In Department of the Interior,
Proccdings of the National Parks Conference,
Washington, Government printing Office.
Maurice, W. G. 1912. Bathhouses on the Hot Springs, Ark.,
reservation: their problems from the standpoint of
practical administration. In Department of the
Interior, Proccdings of the National Parks Conference,
Washington, Government printing Office.
Mazmanian, D.A., and P.A. Sabatier. 1981. Effective Policy
Implementation. Lexington, Mass.: Lexington Books.
May, R.M. 1974. Stability in ecosystems: some comments. In:
Structure, Functioning and Management of Ecosystems:
Proceedings of the First International Congress of
Ecology. The Hague: The Netherlands.
McFarland, J. H. 1912. Remarks. In Department of the
Interior, Proccdings of the National Parks Conference,
Washington, Government printing Office.
Meinig, D.W. 1979. The Interpretation of Ordinary
Landscapes. Oxford University Press, New York, Oxford.
Miles, A. W. 1912. Permanent camps: their care and
sanitation in Yellowstone National Park. In Department
of the Interior, Proccdings of the National Parks
Conference, Washington, Government Printing Office.
Mills, E. 1917. The national parks for all the people. In
Department of the Interior, Proccdings of the National
Parks Conference, Washington, Government printing
Office.
Morton, S., and C. James. 1988. The diversity and abundance
of lizards in arid Australia: a new hypothesis.
American Naturalist 132:237-256.

373
Muir, J. 1901. Our National Parks. Boston and New York,
Houghton Mifflin Company, The Riverside Press Company.
Muller, C.H. 1940. Plant succesion in the Larrea-Flourensia
climax. Ecology 21:206-212.
Murphy, L.R. 1972. Frontier Crusader--William F.M. Arny.
Tucson: University of Arizona Press.
Murray, A.V. 1959. An analysis of changes in Sonoran Desert
vegetation for the years 1928-1957. M.Sc. thesis, univ.
of Arizona, Tucson, Arizona. 146 pp.
Myers, H. H. 1912. The past, present, and future of Hot
springs, Ark •• In Department of the Interior,
Proccdings of the National Parks Conference,
Washington, Government Printing Office.
Nagel, S.S. 1980. Series Editor's Introduction, in: Ingram,
H. and D.E.Mann (eds.), Why Policies Succeed or fail.
Sage Publications, Beverly Hills/London.)
Native, R. 1991. Radioactive waste isolation in arid zones.
J. of Arid Environments 20:129-140.
Naveh, Z. and A.S. Lieberman. 1984. Landscape Ecology.
Theory and Aplication. New York, Berlin, Heidelberg,
Tokyo: springer-Verlag.
Nevo, E. and A. Beiles. 1989. Genetoic diversity in the
desert: patterns and testable hypothesis. Journal of
Arid Environments 17:241-244.
Nort, D.M.T. 1980. Samuel Peter Hientzel--Man and the
Sonoran Exploring and Mining Company. Tucson:
University of Arizona Press.
Norton, W. 1989. Explorations in the Understanding of
Landscape: A Cultural Geography. New York: Greenwood
Press.
Noy-Meir, I. 1973. Desert ecosystems: environment and
producers. Annual Review of Ecology and systematics
4:25-41.
-----

1974. Stability in arid ecosystems and the effect
of man on it. In: Structure, Functioning and Management
of Ecosystems: Proceedings of the First International
Congress of Ecology. The Hague: The Netherlands.

374
-----.
1980. structure and function of desert ecosystems.
Israel journal of Botany 28:1-19.
-----.
1981. Spatial effects in modeling of arid
ecosystems. Pp. 411-432 in D. Goodall and R.Perry
(eds.), Arid-Land Ecosystems: Structure, Functioning
and Management, vol. 2. Cambridge: Cambridge University
Press.
-----.
1985. Desert ecosystems structure and function.
Pp. 93-103 in M. Evenari (ed.), Hot Deserts and Arid
Shrublands. Amsterdam: Elsevier Science Publishers.
NPS, 1980. State of the Parks. Department of the Interior.
U.S. Government Printing Office.
NPS, 1988. Management Policies. Department of the Interior,
U.S. Government Printing Office
NPS, 1991. Administrative History of the National Park
Service. U.S. Department of the Interior, Washington
D.C.
NPS, 1991. The National Parks: Index. U.S. Department of the
Interior, Washington D.C.
NPS, 1992. National Parks for the 21th century, The Vail
Agenda. National Park Service Document Number D-726.
Oakerson, R.J. 1992. Analyzing the Commons: A framework. In:
Making the Commons Work, D.W. Bromley(ed.). CS
Press, San Francisco, California.
Odum, E.P. 1963. Ecology. W.B. Saunders Co., Philadelphia.
Olmsted, F. L. 1912. Letter. In Department of the Interior,
Proccdings of the National Parks Conference,
Washington, Government Printing Office.
Ophuls, W. 1977. Ecology and the Politics of Scarcity. W.H.
Freeman and Co., San Francisco
Or shan , G. 1986. The deserts of the Middle East. In M.
Evenari and I. Noy-Meir (eds.), Ecosystems of the
World: Hot deserts and Arid Shrublands. New York:
Elsevier.
Paz, U. 1981. Nature reserves in Israel. Massada Ltd.
Israel. (In Hebrew).

375
pinart, A. 1962. Journey to Arizona in 1876 (translated by
G.H. Whitney). Los Angeles: The Zamorano Club.
Polis, G.A. 1991. Desert communities: an overview of
patterns and processes. Pp. 1-26 in G.A. Polis (ed.),
The Ecology of Desert Communities. Tucson, AZ.: The
University of Arizona Press.
Polis, G. A., and R. Farley. 1980. Population biology of a
desert scorpion: survivorship, microhabitat and the
evolution of life history strategy. Ecology 61:620629.
Pomeroy, E. 1957. In Search of the Golden West: The Tourist
in Western America. New York, Alfred A. Knopf.
Powell, J. W. 1962 (originally in 1878). Report on the
Lands of the Arid region of the United states. The
Belknap Press of Harvard University Press, Cambridge,
Massachusetts.
Pressman, J.L., and A. Wildavsky. 1973. Implementation: How
Great Expectations in Washington are Dashed in Oakland.
Berkeley: University of California Press.
Reichman, o. J. 1984. spatial and temporal variation of
seed distributions in Sonoran Desert soils. Journal of
Biogeography 11:1-11.
Rideing, W.H. 1879. A Saddle in the wild West. London: J.C.
Nimmo & Bain.
Rissing, S.W., and G.B. Pollock. 1989. Behavioral ecology
and community organization of desert seed-harvesters
ants. Journal of Arid environments 17:167-173.
Rubenstein, D.I. 1989. Life history and social organization
in arid adapted ungulates. Journal of Arid Environments
17:145-156.
Roget's II. 1988. The New Thesaurus.
Miffin Company.

Boston:

Houghton

Rokach,A. (1989). The role of the JNF in soil conservation,
land development, and afforestation in Israel.
Allgemine Forst zeitschrift (AFZ) 24-26:596-597.
Runte, A. 1987. National Parks: the American Experience.
Lincoln: University of Nebraska Press.

376
Safriel, U.N., Y. Ayal, B.P. Kotler, Y. Lubin, L. Olsvigand Pinshow, B., 1989. What's special about desert
ecology?, Journal of Arid Environments 2:125-130.
Saarinen, T.F. 1966. Perception of the Drought Hazard on the
Great Plains. Department of Geography Research Paper
No. 106. Chicago, Illinois.
saarinen, T.F.1988. Public perception of the desert in
Tucson, Arizona. The journal of Architectural and
Planning Research 5(3):197-207.
Schmidt-Nielsen, K. 1979. Desert Animals: Physiological
Problems of Heat and Water. Dover Publications, Inc.
New York.
Schneider, A., and H.M. Ingram. 1990. Improving
implementation through framing smarter statutes.
Journal of Public Policy 8(1):67-88.
Schumacher, E. F. 1973. Small is Beautiful. Perennial
Library, Harper & Row, New York, Evanston, San
Francisco, London.
Seely, M. K. 1991. Sand dune communities. In G. A. Polis
(edt.), The Ecology of Desert communities. The
university of Arizona Press, Tucson.
Seely, M. K. and G. Louw. 1980. First approximation of the
effect of rainfall on the ecology and energetics of a
Namib Desert dune ecosystem. Journal of Arid
Environments 3:25-54.
Shadot, E. 1992. principles of work in the Nature Reserves
Authority. Nature Reserves Authority, Jerusalem,
Israel. (in Hebrew).
Shankland. R. 1951. Steve Mather of the National Parks. New
York: Knopf.
Sharon, D. 1972. The spotiness of rainfall in a desert area.
J. Hydrol. 17:161-175.
Shkolnik, A. 1971. Adaptation of animals to desert
conditions. In: M. Evenari, L. Shanan, and N. Tadmor,
The Negev. Harvard University Press, Cambridge,
Massachusetts.
Shreve, F. 1929. Changes in desert vegetation. Ecology

377
10:364-373
-----.
1951. vegetation of the Sonoran Desert. Carnegie
Institute, Washington, D.C. publ. no.591. 192 pp.
-----. , and A.L. Hinckley. 1973. Thirty years of change in
desert vegetation. Ecology 18:463-478.
Slobodkin, L.B. 1989. What have I learned about deserts?
Journal of Arid Environments 17:287-292.
Smith, R. E. L. 1912. Remarks. In Department of the
Interior, Proccdings of the National Parks Conference,
Washington, Government Printing Office.
Sommers, P., & R., Moos, 1976. The weather and human
behavior. In R. Moos (ed.), The human context:
Environmental Determinants of Behavior (pp. 73-107).
New York: Wiley.
Sonnenfeld, J. 1967. Environmental perception and adaptation
level in the arctic. Pp. 43-45 in D. Lowenthal (ed.),
Environmental Perception and Behavior. Department of
Geography Research Paper No. 109, chicago, University
of Chicago.
-----. 1969. Equivalence and distortion of the perceptual
environment. Environment and Behavior :83-99
Spencer, J.E., and W.L. Thomas Jr. 1973. Introducing
Cultural Geography. New York: John Wiley & Sons.
Spoehr, A. 1956. Cultural differences in the interpretation
of Natural resources. In W.L. Thomas (ed.): Man's Role
in Changing the Face of the Earth. The University of
Chicago Press, Chicago and London.
steinbeck, J., and E.F. Ricketts. 1951 • The Log From the
Sea of Cortez. New York: Viking Press.
Taylor, M. 1976.
Wiley.

Anarchy and cooperation.

London:

John

Tuan, Y. 1993. Desert and ice: ambivalent aesthetics. In:
Kemal, S. and I. Gaskell (eds.), Landscape. Natural
Beauty and the Arts. Cambridge University Press.
Tyler, S.A. 1969. Cognitive Anthropology. New York: Holt,
Rinehart and Winston.

378
Vogl, R.J. 1976. A Primer of Ecological Principles. Book
one, pyro Unlimited, Cypress, CA.
Walker, B.H. 1974. Ecological considerations in the
management of semi-arid ecosystema in South Central
Africa. In: Structure, Functioning and Management
of Ecosystems: Proceedings of the First International
Congress of Ecology. The Haque: The Netherlands.
Walter, J., 1990. Memorandum, L48 (SWR-ORA). National Park
Service, U.S. Department of the Interior, Southwest
Region, Santa Fe, New Mexico.
Websters's II. 1988. New Riverside University Dictionary.
The riverside Publishing Company.
Wescoat, J.L. 1990. Challenging the desert. In M. Conzen
(ed.), The Making of the American Landscape. Boston:
Unwin Hyman.
Whittaker, R.H. 1970. Communities and Ecosystems. New York:
Macmilan.
Whittaker, R.H. 1974. Climax concepts and recognition.
pp.134-154. in Knapp, R. (ed.) Handbook of vegetation
science part 8: vegetation dynamics. W. Junk
Publishers, The Hague, Netherlands. 366 pp.
Woolley, C.L. and T.E. Lawrence. 1936. The Wilderness of
Zin. New York: Charles Scribner's Sons.
Worster, D. 1985.
Books.

Rivers of Empire.

New York: Pantheon

Yair, A., and M. Shachak. 1982. A case study of energy,
waters, and soil flow chain in an arid ecosystem.
Oecologia (Ber.), 54:389-397.
Zak, J. C. and D. W. Freckman. 1991. Soil communities in
deserts: microarthropods and nematodes. In G. A. Polis
(edt.), The Ecology of Desert Communities. The
University of Arizona Press, Tucson.
Zile, Z. L. 1982. Glimpses of the scientific revolutionin
soviet environmental law. In P. B. Maggs, G. B. Smith,
and G. Ginsburg (eds.), Law and Economic Development in
the Soviet Union. Boulder, Col.: Westview Press.
Zohary, M. 1959. Geobotany. Hapoalim Library. (in Hebrew).

379
Zonneveld, I.S. 1979. Land Evaluation and LandCscape)
Science. Enschede, The Netherlands: International
Training Center.
------. 1989. Landscape survey and evaluation. Journal of
Arid Environment 17:255-264.
Zube, E.H., 1982. An exploration of Southwestern landscape
images. Landscape Journal 1(1):31-40.
Zube, E.H., D.G. Pitt, and T.W. Anderson. 1974. Perception
and Measerment of Scenic Resources in the Southern
Connecticut River Valley. Amherst: Institute of Man and
Environment, University of Massachusetts.
Zube, E.H., J.L.Sell, and J.G. Taylor. 1982. Landscape
perception: Research, application, and theory.
Landscape Plann., 9:1-33.

