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The dissertation introduces community-based adaptive watershed

management (CAWM) as a holistic conservation framework. The CAWM

framework integrates social and ecological suitability to achieve conservation

outcomes. The core theoretical concepts consist of adaptive management, adoption-

diffusion, symbolic interactionism, community-based conservation, spatial analysis

and watershed management.

The CAWM framework is applied to the Calapooya Creek, Deer Creek and

Myrtle Creek watersheds within the Umpqua River Basin in Southwestern Oregon.

The goal of the research is to facilitate effective watershed restoration outcomes

grounded in a solid understanding of social and ecological dynamics. Applying the

CAWM framework provides the basis to determine the kinds of conservation

practices to implement, the locations in which to implement them and the kinds of

programs to stimulate their adoption.



Therefore, the dissertation objectives are to: 1) identify agricultural

landowner participation in watershed conservation projects; 2) assess the spatial

distribution of watershed projects; 3) determine the characteristics of participating

and non-participating landowners; and 4) determine the sociocultural, ecological

and geographic constraints to adaptive watershed management.

Data were collected during 1997-1998 using agricultural landowner

interviews, a mail landowner survey and observations of the Umpqua Basin

Watershed Council. Landowners' worldviews consist of independence, the

importance of private property rights, aversion toward government interference and

a belief in environmental resilience. Landowners implement upland conservation

practices such as off-stream livestock water developments and rotational grazing

more often than riparian fencing, riparian tree planting and installing fish screens

on instream irrigation diversions. The key factors in adoption of conservation

practices include the use of irrigation, shared management decisions with a spouse,

a belief in scientific experimentation and discussion of conservation with others.

Spatial analysis using geographic information systems indicate that a suite of

conservation practices is needed to achieve a network of large, connected patches

throughout the watersheds.



The watershed council can provide a key role by reducing bureaucracy,

fostering productive discussion and understanding among stakeholders and

providing financial, technical and coordination support. The main recommendation

is for agencies to give landowners the flexibility to use a diverse set of conservation

practices to achieve desired ecological outcomes instead of imposing regulations or

specific practices.
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An Assessment of Community-based Adaptive Watershed Management in
Three Umpqua Basin Watersheds

1. Introduction

I.I. Problem Statement

To realize fundamental environmental change we must address the
inner, subjective basis for our habits and patterns of behavior
(Meekison and Higgs 1998:76).

Learning needs to extend beyond federal lands. Federal lands, the
focus of this chapter, are but a small fraction of the United States.
The actions of private and industrial landowners, including the
extent that they initiate, support, and participate in learning and
adapting, will determine in large part whether sustainability can be
reached. Having direct comparisons of different policies that people
can observe for themselves is more likely to change policy than are
arguments over existing scientific knowledge and best practices
(Bormann et al. 1999:515).

Aquatic resources throughout the Umpqua River Basin in southwestern

Oregon have declined to historically low levels in recent years while researchers,

managers, user groups and the public clash over identifying the causes and

solutions to the crisis. Fish species were listed as threatened under the federal

Endangered Species Act in 1995 (cutthroat trout, Oncorynchus clarkii) and 1998

(coho salmon, Oncorynchus kisutch), while many streams have been listed as water

quality impaired under the federal Clean Water Act. This has led to pressure on

landowners (private, state, and federal) to alter management practices. Due to

uncertainty regarding the efficacy of such practices given ecological and landscape

complexity, there has been a push to implement voluntary adaptive management at

the watershed scale (State of Oregon 1997, 1998).
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The Oregon Plan for Salmon and Watersheds aims to recover both salmon

and water quality by fostering voluntary approaches spearheaded by local

watershed councils (State of Oregon 1997, 1998). The Oregon Department of

Agriculture has responded to the water quality listings by setting up Local

Advisory Committees of agricultural landowners to devise voluntary measures

under basin-wide Water Quality Management Plans that address non-point

pollution. The federal U.S. Department of Agriculture has embarked on the

Conservation Reserve Enhancement Program to financially compensate agricultural

landowners who voluntarily remove riparian areas from agricultural production

along streams that contain threatened and endangered fish species. The key to the

success of these efforts lie in their effectiveness at increasing the voluntary

adoption of conservation practices by landowners. Therefore, research requires a

focus on understanding the key barriers that need to be overcome.

Adaptive watershed management entails active experimentation by resource

managers (Holling 1978; Walters and Holling 1990; Bormann et al. 1994).

Multiple practices are tried since different practices may be effective in different

watersheds. Since watersheds are composed of both private and public ownerships,

cooperative management is necessary.

However, watersheds have not been used as a management unit in the past

(Schofield 1992; National Research Council 1995), and it is unknown whether

there are social, cultural and political differences that warrant implementation of

watershed level management units (Smith 1994; McLain and Lee 1996; McGurrin
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and Forsgren 1997; Stankey and Shindler 1997). In order for watershed

management to achieve success, a holistic approach needs to be taken that includes

people, as well as ecological and physical factors (Smith 1994; Kusel et al. 1996).

Without landowner input and support, management could be poorly adapted to the

local context and fail to reduce the decline of aquatic resources. The goal of the

current research is to enable more effective, participatory approaches to watershed

management.

This dissertation incorporates sociocultural, geographical, ecological, and

agricultural research components in order to identify the constraints to, and

opportunities for, development and adoption of effective conservation practices that

improve water quality and quantity, fish habitat, and riparian condition at the

watershed scale. The research develops a systematic framework to select adaptive

management trials using a landowner perspective.

For the Calapooya, Deer Creek, and Myrtle Creek watersheds in the

Umpqua Basin, a number of ecological and socioeconomic variables with respect

to land and water use, watershed organizations, political jurisdiction, and

landowner attitudes are investigated. The project's objectives consist of the

following: 1) identify current landowner participation in watershed conservation

projects; 2) assess the spatial distribution of watershed projects; 3) determine

characteristics of participating and non-participating landowners; and 4) determine

the sociocultural, ecological and geographic constraints to adaptive watershed

management.
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The dissertation proceeds by first introducing the outline of community-

based adaptive watershed management (CAWM), and then discussing the

philosophical background that guides the interdisciplinary work that supports

community-based adaptive watershed management (CAWM). Secondly, a

discussion follows regarding the major theoretical concepts used to develop

hypotheses regarding the feasibility of using community-based approach to

adaptive watershed management (CAWM). Adaptive management forms the

guiding concept of the dissertation. The remaining concepts in CAWM address the

steps and tenets outlined in the adaptive management process. The explanation of

the study design comes next, followed by the key findings of the research. The

dissertation concludes with a key section on prospects for using the research

findings to implement aquatic conservation strategies in the Umpqua Basin that

meet both ecological and social suitability concerns. The dissertation organization

itself illustrates an integrated and adaptive process yielding a set of management

recommendations. Applying the linear organization of a dissertation to a systems

process is difficult. As such, certain concepts and data discussed more fully in later

chapters appear in earlier chapters. To assist the reader, references are given to the

specific section that subsequently discusses the introduced concept in more detail.
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I.2. Community-based Adaptive Management

The dissertation introduces and assesses community-based adaptive

watershed management (CAWM) as a holistic conservation framework.

Community-based adaptive watershed management (CAWM) is based on a critical

synthesis and integration of established core concepts. The key to the CAWM

framework is the required integration of social and ecological suitability to achieve

conservation outcomes. The ability of CAWM to achieve such integration offers a

framework to apply to the current watershed management challenge. The core

theoretical concepts consist of adaptive management, adoption-diffusion, symbolic

interactionism, community-based conservation, spatial analysis and watershed

management. The CAWM framework provides a theoretical and operational basis

to determine the types of conservation practices to implement, the locations in

which to implement them and the types of programs to stimulate the adoption of

conservation practices. The results provide management recommendations for

developing management institutions that achieve watershed restoration outcomes in

an effective manner by implementing adaptive management trials grounded in a

solid understanding of social and ecological dynamics.

The core concepts originate from established and developing theories and

fields. The CAWM framework integrates and synthesizes the key concepts in a

manner that uses the strengths of each concept to overcome the weaknesses of the

others. The integration implies that the outcome of the CAWM framework differs



from that of applying the constituent concepts separately. Each concept alone is

insufficient to resolve the complexity of existing natural resource issues. Each

concept is critiqued regarding its strengths and weaknesses such that in

combination they compensate and build on each other. Throughout the dissertation

the strengths and weaknesses of each concept regarding key attributes is addressed

following the relevant chapter (Table 1).

Resource managers are struggling, yet failing, to implement the strategies of

differing conservation concepts because they lack the implementation mechanism

that enables the integration and application of the concepts. A successful

application requires the understanding of a multidisciplinary systems view. The

dissertation provides a synthesis and application using geographic information

systems (GIS) in an empirical manner to test and illustrate CAWM. The CAWM

framework seeks to:

1) engage communities by finding out how they work and what's

important;

2) utilize community findings to determine what to do and how to

implement adaptive management;

3) ground social dynamics and subsequent conservation in ecological

principles that ultimately focus on achieving ecological outcomes;

4) combine community and adaptive management to structure cooperative

management institutions that balance planning and doing with

incentives;

6



Table 1. Template used throughout the dissertation to address the key attributes of the core concepts in community-based
adaptive watershed management (CAWM).

Core Concept N Adaptive
M

Adoption-
diff i

Symbolic Community- Spatial Watershed

Attribute
anagement

(Chapter II)
us on

(Chapter IV)
Interaction
(Chapter V)

based
Conservation
(Chapter VI)

Analysis
(Chapter VII)

Management
(Chapter VII)

Incorporates systems process
Addresses uncertainty
Enables spatial analysis
Incorporates ecological
behavior
Incorporates social behavior
Based on positivist philosophy
Based on interpretivist
philosophy
Provides behavior mechanism
Enables predictive modeling



8

5) utilize a spatial approach to understanding, studying and applying the

knowledge derived from community, adaptive management and

institutions.

After a critique of the principles behind CAWM, the framework is applied

to the Umpqua Basin in Southwestern Oregon. The Umpqua Basin provides the

setting to illustrate the CAWM framework. The current operation of watershed

councils and watershed management lacks CAWM. The CAWM framework ties

science to local conditions without sacrificing either. The conclusion derives from

using CAWM as both a deductive and inductive framework. The dissertation

illustrates how to apply the CAWM framework to a given empirical setting.

However the immediate results of the CAWM process in this dissertation reflect

the unique situation of the Calapooya Creek, Deer Creek and Myrtle Creek

watersheds.

I.3. Research Philosophy: Critical Pluralism

Systems problems require systems thinkers who can work across
disciplines and be imaginative and integrative, flexible and adaptive.
We need managers who are passionate about interdependent as well
as independent thinking (Grumbine 1997:43).

To gain a richer understanding of how ecological and social factors affect

the potential for community-based adaptive watershed management (CAWM), both

qualitative and quantitative approaches are utilized. The CAWM model links

fisheries management, geography and social science. Such a mixed approach
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acknowledges the simultaneous acceptance of the positivist and interpretivist

epistemologies through the concept of critical pluralism (Patterson and Williams

1998). The approach addresses the concern that, "traditional approaches to science

do not always work, particularly with respect to problems grounded in social

systems" (Patterson and Williams 1998:282).

The positivist and interpretivist world views can influence both qualitative

and quantitative methods. Positivists believe that there is a single universal

explanation for the nature of truth (Patterson and Williams 1998). Interpretivists

advocate that truth is relative and socially constructed. Instead of blind devotion to

the positivist or interpretivist worldviews, my approach is to recognize the

particular phenomenon being studied and understand that a richer understanding

can result from using many world views to address the entire, or parts of, the

phenomenon. Therefore, the dissertation does seek to determine key variables that

are generalizable to other parts of the watershed, to other watersheds and to other

natural resource issues. Such key variables can be used by resource managers to

match social and ecological suitability. However, it is understood that some issues

are local, unique and depend on how one interprets the phenomenon. I seek

simultaneously to provide the positivist goals of explanation, prediction and control

while also accomplishing the interpretivist goals of understanding and

communication. However, throughout I strive to achieve critical validity by

providing explicit reasoning for the theory, methods, analysis and interpretation

used in the dissertation.
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Critical pluralism is required to integrate the social and ecological concerns

in CAWM. Citizens can develop different perspectives of the environment that

may differ from how scientists view the environment. One needs to understand

what citizens think and how they have obtained such knowledge, before one can

critically evaluate and successfully integrate citizen knowledge into ecologically

suitable conservation. The key concept that forms the basis for such integration is

adaptive management.
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II. Essential Features of Adaptive Management

II. 1. Literature Review

Knowledge, the product of learning, must be considered as a
resource of equal or greater value than the physical resources that
traditionally have been the focus of management (Bormann et
al.1999:506).

Adaptive management provides the foundation for community-based

adaptive watershed management (CAWM). The remaining core concepts of

CAWM provide depth and improvements to the basic adaptive management

concept. To understand the role of adaptive management one must first understand

the definition and provide an explanation of the current status and need for

revision. Next, a distillation of adaptive management is provided followed by a full

explanation of the essential steps and tenets that comprise the revised adaptive

management as present in CAWM.

Adaptive management has been characterized as an experimental approach

to management focused on'learning by doing' involving linked plans, actions,

monitoring, evaluation, feedback and adaptation (Holling 1978; Walters 1986; Lee

1993; Bormann et al. 1994; Gunderson et al. 1995; Bormann et al. 1999). "Many

definitions, activities, and procedures have been associated with the term adaptive

management" (Bormann et al.1999:515). However, the overarching components

include the concepts of learning from experiments and adapting based on the
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knowledge learned. Further, adaptive management can be implemented using a

passive or active approach.

A passive-adaptive approach assumes that current management is correct

and awaits evidence to the contrary. An active-adaptive approach seeks to probe

the system by treating all management actions as experiments (Walters and Hilborn

1978). For example, dewatering of streams is a major issue impacting stream

communities. A passive approach to adaptive management would simply await

descriptive evidence that such dewatering has a negative impact on aquatic

communities before restoring water to streams. A slightly more active approach

would be to restore all streams to their full naturally occurring water levels and

monitor the change in aquatic communities. An active approach would be to set up

an experiment where various streams experience different levels of dewatering in

order to determine the relationship between the level of dewatering and the impact

on aquatic communities. With such an active approach there could be four stream

treatments that include: 1) a set of streams that have never been dewatered, and

still remain with full water; 2) streams that have been dewatered and continue to be

dewatered; 3) streams that have never been dewatered and become dewatered; 4)

streams that have been dewatered and that are restored.

Despite the twenty-year existence of adaptive management there exists

more than ever a need to fully address the theory and implementation. Bormann et

al. (1999) identify seven reasons for increasing the integration of adaptive

management in the natural resource arena:
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1) New citizen-manager-scientist partnerships are essential to learn to

achieve sustainable ecosystems;

2) Effective learning and adapting must be central to the mission of

manager, researchers, regulators, and society as a whole;

3) We can no longer afford reactive learning;

4) We must assume that a variety of pathways can meet a given objective;

5) Making management more experimental is not an attempt to convert

managers into researchers;

6) Many small-scale management experiments have been started, but some

important questions can only be addressed at large scales;

7) Rapid learning among citizens, managers, and scientists is essential to

expand the range of alternatives available to managers and society

(Bormann et al.1999:506-507).

The revised adaptive management as proposed in CAWM incorporates the seven

concerns identified by Bormann et al. (1999). The concerns reflect the risk of

trying to embark on adaptive management without addressing the institutional

changes that must occur in order for adaptive management to operate. Merely

following a set of prescribed steps without developing guiding principles, or

following guiding principles without a set of concrete steps renders adoption of

adaptive management a hollow exercise. Bormann et al. (1999) identify the

deficiencies in the application, but lack a distinct encompassing framework to
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provide resource management practitioners. What is required is a fundamental shift

in the institutional framework of natural resource management.

11. 2. A Revised Adaptive Management

Early proponents of adaptive management hailed the approach as a way to

overcome management gridlock in the face of uncertainty (Holling 1978; Walters

1986). Slowly, but increasingly, the term adaptive management has proliferated,

yet there remains disagreement and ignorance regarding the exact nature of

adaptive management (Bormann et al.1994; McConnaha and Paquet 1996; McLain

and Lee 1996; Bormann et al.1999). Such ambiguity has impaired the actual

implementation of adaptive management. Without more clarity, management

efforts can incorrectly use adaptive management as "a rationale for virtually any

action that might offer the possibility of learning" (McConnaha and Paquet

1996:416). A frequent result is that experimental management is replaced

exclusively by flexible or responsive management. Although flexibility remains a

part of the adaptive management process, adaptive management consists of a fuller

set of features. To increase the probability of building a uniform and clearer

understanding of adaptive management, the critical features of adaptive

management must be distilled. I propose a set of steps and tenets that represent the

crucial features of adaptive management (Figure 1).

The steps represent the series of actions that need to be taken (Figure 2),

while the tenets represent concepts or issues that need to addressed in every step.
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Providing both steps and tenets ensures that the full spirit of adaptive management

is achieved.

Steps

Identify Problem

Collaborative Workshop/Brainstorm

Model

Hypothesis

Design/plan

Implement/experiment

Monitoring

Evaluation

Change behavior

Tenets
Diversity
Failure
Risk
Surprise
Uncertainty
Anticipation
Feedback
Flexibility
Learning

Figure 1. The essential steps and tenets of adaptive management indicating that all
tenets apply to each step.

Such steps and tenets represent a distillation of the key features of adaptive

management identified by other researchers (Holling 1978; Walters 1986; Lee

1993; Bormann et al. 1994; Gunderson et al. 1995; Bormann et al. 1999). The more

fully all steps and tenets are incorporated the more fully adaptive management is

achieved. Such full utilization maximizes learning potential along a continuum

(Figure3).



16

Identify Brainstorm

Problem
Model

I
Change
behavior

Hypothesis

Design

Evaluate

Monitor

Experiment

Figure 2. Steps in the iterative adaptive management process. The multidirectional
arrows indicate that steps can occur in various sequences. There is no fixed starting
and ending point.

Degree
Of

Adaptive
Management

# Steps and Tenets Followed

Figure 3. The adaptive management continuum. The figure illustrates that there
are varying degrees of adaptive management in practice. However, full adaptive
management requires incorporation of all steps and tenets outlined in Figure 1.
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The identification of a continuum provides an understanding of the differing degree

of adherence to adaptive management principles. The existence of a continuum

explains the differing uses and understandings of adaptive management that exist in

the literature and within resource management programs. While many different

managers simultaneously claim to practice adaptive management, one can locate

the different programs along the adaptive management continuum to help delineate

why disagreements may exist regarding the level of participation in adaptive

management. Learning can be achieved throughout any point on the continuum.

However, it is argued that maximum learning occurs with the incorporation of all

steps and tenets.

11.2.1. Efficacy of Adaptive Management

Unfortunately, learning occurs at a cost of time and resources. Learning is

the goal of adaptive management. Although learning is maximized when

incorporating all steps and tenets, maximizing learning may not lead to the most

cost-effective outcome. When knowledge is at a minimum, the advantage derived

from the cost of each step or tenet utilized is typically large. However, as one

incorporates more and more steps and tenets, the marginal learning advantage one

derives from incorporating one additional step or tenet decreases. The learning

advantage derived from each step or tenet will depend on the given social and

ecological context in which the adaptive management process is embedded. The

context determines the shape of the learning curve along the adaptive management
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continuum (Figure 3). Therefore the holistic community-based adaptive watershed

management (CAWM) framework enables managers to view adaptive management

within a larger systems context.

11.2.2. Adaptive Management as a Patchwork Quilt

To understand the context of the revised adaptive management, consider

the tenets as thread. The more tenets incorporated into management the stronger

the thread will be. Consider the steps as patches. To make a beautiful quilt one

must use the thread to weave together the myriad of patches. The stronger the

thread the more patches and the denser the patches that can be used. A strong

thread also adds strength and flexibility to the quilt. Consider adaptive

management participants as the needle used to weave the thread through the

patches. Using all the patches and only one tenet leads to weak thread that is

unable to support the weight of the patches and the quilt falls apart. Failure to

maintain the patches and thread causes brittleness and the quilt falls apart.

Fortunately, at this stage there is still an opportunity to replace the thread as well as

to add more patches.

However, utilizing thicker thread and more patches requires more labor and

time to sew the patches. Yet, thicker thread and sturdier patches require less. The

idea is not to blindly apply as much thread and as many patches as possible, but to

optimize the types of thread and patches to produce a quilt that accomplishes

whatever task it has been assigned. Some quilts are decorative, others are artistic,

while others are designed for warmth. It is expected that quilts with differing
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purposes will have differing assemblages of thread and patches. Further, the quilt

does not require uniform patch sizes or a uniform quilt size. Depending on the

quilt's purpose some patch types will be larger or occur more frequently than

others.

Therefore, adaptive management as incorporated in CAWM requires an

understanding of the context of the management scenario in order to guide the

relative time and energy spent for each of the steps and tenets. The power of

adaptive management within the CAWM framework is that although all the steps

and tenets are used, the configuration and dimensions of those steps and tenets (and

their respective advantages and disadvantages) adjusts to each context. The purpose

of this dissertation is to incorporate the revised adaptive management process

outlined here as the base concept in CAWM to assess and evaluate the current

condition of, and future potential for, applying CAWM to actual field settings.

11.2.3. Steps

Any explanation of adaptive management steps and tenets necessarily takes

a linear, sequential approach. However, depending on the context, a non-linear

approach is possible and even encouraged (Figure 4) although injecting this

perspective may cloud and impede the need for simplicity here. Although I begin

with problem identification and end with changed behavior, the revised adaptive

management in CAWM can proceed starting with any of the steps as long as all the

steps and tenets are included in the process. For example, a watershed restoration

project may have involved installing riparian fencing to exclude livestock in a
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stream. Despite the fact that no hypotheses had been generated prior to installation,

monitoring can be established to determine what contribution the fencing provides.

The monitoring can be used to generate a partial evaluation that can be used as the

basis for a workshop to gather further information about how different types of

fencing arrangements impact riparian areas. Certainly,

Brainstorm

1
Change
behavior

Identify
Problem

Figure 4. A non-linear approach to adaptive management. While monitoring an
experiment new ideas may emerge that may begin an alternative set of experiments
even before the initial experiment has ended. The peer-review process involves
evaluating an experimental design before implementing the experiment.

following a linear, sequential approach beginning with problem identification may

yield a more cost-effective approach by avoiding the use of flawed strategies,

however the revised adaptive management present in CAWM recognizes that their
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may be institutional constraints such as, restricted funding or limited personnel, that

preclude the linear approach. Conversely, responding quickly to perceived

knowledge by skipping steps due to the existence of a strong literature, a strong

modeling base or a changing environment (e.g. El Nino) may provide a more cost-

effective approach and enable one to seize on unique or short-lived opportunities.

Such nuances reiterate the need to understand the ecological and social context of

the particular adaptive management process.

In addition to non-linearity, steps are not mutually exclusive. A

collaborative workshop can simultaneously identify a problem, brainstorm, develop

models, propose hypotheses and design an experiment. While monitoring an

experiment, a new hypothesis can be generated. Further, many iterations can occur

that result in feedback among a small set of steps prior to moving further along in

the adaptive management process (Figure 5). The location of abbreviated feedback

loops in the CAWM process depends on the specific context as well. Again though

all tenets apply to each step.
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Identify
Problem

Change
behavior

Brainstorm

ti
Hypothesis

Design

Evaluate

Experiment

Monitor

Figure 5. Iterative feedback loops may occur prior to continuing the adaptive
process. The location, intensity and persistence of the loops depends on the context
of the problem.

11.2.3.1. Identify Problem

Adaptive management is problem focused. The idea is to ferret out the key

problem and then develop a system to better understand the problem and to

improve management by incorporating this deeper understanding of the problem.

A lot ofresources are devoted to this process as the outcome dictates the remaining

steps to be followed (Figure 6).

Model
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Identify Brainstorm

Problem ' Model

Change -H th '

behavior
ypo b 1$

Design

Evaluate

Experiment

Monitor

Figure 6. Delineating the problem is critical to the adaptive management process.
Therefore, much time and effort can be spent on the early planning stages before
proceeding.

A poorly identified problem necessarily decreases the probability of

fostering adaptation after any management experiment. In certain contexts the

problem is well known and requires little present effort, however the problem needs

to be defined and redefined constantly. In other contexts the problem is well

known, yet there is uncertainty regarding the mechanism or advantages and

disadvantages of proposed solutions (e.g. removal of Snake River dams in

Washington to restore salmon populations).
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11.2.3.2. Collaborative Workshop/Brainstorm

We argue that adaptive management should focus on accelerating
learning and adapting through partnerships based on finding
common ground where manager, scientists, and citizens can try to
learn together to create and maintain sustainable ecosystems that can
support human needs indefinitely (Bormann et al.1999:4).

Therefore, the next step in the process is to develop collaborative

workshops in order to identify the problem or brainstorm a deeper understanding of

the problem. Recent critiques of adaptive management have urged such workshops

to include at the earliest stages a diverse set of participants including scientists,

managers, citizens and other stakeholders (Geisler 1993; Kusel et al. 1996; McLain

and Lee 1996; Bormann et al. 1999). Such diversity promotes a "greater likelihood

that more people can relate to at least some actions on the ground especially when

people have widely differing views" (Bormann et al.1999:515). Similarly,

"people will participate if they think they can influence decisions" (Smith et

al.1998:679). Diversity should not be avoided for fear of conflict. Kai Lee (1993)

suggests that science is the compass that gives direction to management. However

democracy, operationalized through bounded conflict, is the gyroscope that enables

managers to maintain bearing through turbulence (Lee 1993). Such a philosophy

argues that the limited conflict derived from incorporating diverse viewpoints is

necessary for positive change.

Working with diverse viewpoints requires effort. However, effort can be

reduced when thorough attention is given to understanding how viewpoints differ.

The CAWM process incorporates such an understanding to mitigate the process of
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argumentation that fails to address the root of differing opinions. CAWM does not

resolve existing diversity however, the CAWM process uses the diversity as

testable hypotheses to improve learning. For example, differing opinions exist as to

whether riparian function and condition can withstand grazing. Simply accepting

or disagreeing that grazing has negative impacts on riparian conditions yields little

learning from the two alternatives. Setting up field trials to determine the

relationship between grazing levels and riparian conditions can lead to more

benefits than simply applying full grazing or eliminating grazing. Understanding

the relationship enables one to determine the impact (cost) of various grazing levels

on riparian condition (benefit).

11.2.3.3. Model

One of the advantages of adaptive management lies in the formulation of a

system model so that any manipulations and responses can be assessed prior to

implementation. Such a model can help anticipate effects of the multiple possible

solutions outlined through the diverse brainstorming session without incurring the

risks of implementation (Walters and Hilborn 1978). Feedback from the

brainstorming process may reveal diverse perspectives regarding problem

identification or management options that demand multiple models with multiple

parameters or relationships among parameters. Models manifest themselves in

different ways, not all of which are conducive to mathematical parameterization for

use in computer models. The CAWM process provides a mechanism for

incorporation of quantitative and qualitative models.
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However, models do not always address surprise. "Surprise is the

unanticipated event that has never happened before and for which our past

experience is largely irrelevant" (Hilborn 1987:2). Further, "many important

uncertainties are political or social and beyond the scope of current modeling and

statistical efforts" (Hilborn 1987:1). There are three types of unpredictable

outcomes of management decisions that comprise uncertainty (Hilborn 1987).

Noise is the least problematic since it can be acknowledged and quantified (e.g.

weather, price, staff change). Uncertain states of nature can be identified but

cannot be quantified (e.g. currents, upwelling). Finally, surprises are neither

identified nor quantified ex ante and so can consume extra resources ex post trying

to explain the role of surprise in a management treatment. For example, hatcheries

were implemented to enhance salmonid stocks, but now there is a strong concern

that hatchery stocking has actually hurt wild salmonid stocks..

11.2.3.4. Hypothesis Generation

Adaptive management is "designed from the outset to test clearly

formulated hypotheses about the behavior of an ecosystem being changed by

human use" (Lee 1993:53)." Actions, research, and monitoring are implemented in

a structured learning process aimed at eliminating alternative hypotheses affecting

the achievement of management goals" (McConnaha and Paquet 1996:412).

However, a collaborative brainstorming session with diverse participants may

reveal that "scientists and the public vary widely in their understanding of the

causes for salmon decline, and what actions should be taken to reverse it" (Smith et
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al. 1998:671). Developing a set of alternative hypotheses not only addresses equity

and participation concerns, but also increases the capacity for learning. Multiple

hypotheses can take the form of questions that need to be answered or take the

more traditional, scientific form of null hypothesis statements. In either case, such

a priori hypotheses or questions provide the framework for designing management

experiments. Landowners installing off-stream livestock water developments to

deter cattle from frequenting riparian areas may observe improved livestock growth

in addition to recovered riparian areas. Such anecdotal knowledge can turn into

hypotheses to be tested.

11.2.3.5. Design/plan

An explicit learning plan links all the steps of adaptive management a priori

so that congruence is assured. It is important that the designed management

treatment address the problem identified. Installing large woody debris structures in

a stream to improve long term salmon rearing habitat may not provide cost

effectiveness if continued logging impedes recruitment of late successional woody

riparian vegetation. A solid plan states both system and learning goals a priori

while identifying indicators that illuminate the plan's trajectory toward meeting

these goals (Bormann et al. 1999). Adaptive planning also builds contingencies to

address surprises that occur. Surprises are viewed as learning opportunities, not as

a failure to predict. Therefore, it is necessary to build the capacity for resilience to

respond to the inevitable surprise (Lee 1993).
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11.2.3.6. Implement/experiment

In order to increase the rate of learning, an adaptive management treatment

must cause a large enough change in the system state relative to measurement

errors and natural variability in order to link the management treatment with a

system response (Lee 1993). However, we learn most rapidly by introducing large

disturbances and conducting a lot of monitoring, but we incur high risks by doing

so. The challenge becomes learning how to balance these benefits (Walters and

Hilborn 1978).

Without experimentation, reliable knowledge accumulates slowly. Without

reliable knowledge there can be neither social learning nor sustainable

development. The key features of experimentation involve use of controls,

treatments and both temporal and spatial replicates (Hilborn 1992; Lee 1993;

Bormann et al. 1999). The statistical power of any test should be modeled to assess

the validity of the experimental response. When the power is weak, a medium

effect might be missed given the data collected (Lee 1993).

The fastest way to speed learning is to promote wide contrast among

diverse treatments. The wider the contrast, the easier and cheaper it is to detect

differences through monitoring. Encouraging four different sets of landowners

(five landowners in each set) to plant four different densities of a single species of

willow will allow more learning than having all twenty landowners plant the same

density. However, adaptive management experiments require risk management

(Holling 1978) since the experimenter:
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1) can't be destroyed;

2) must avoid irreversible environmental change;

3) must be able to start again after failure;

4) must be willing to start again after failure.

11.2.3.7. Monitoring

It is important to select broad enough indicators to monitor in order to

detect the unexpected as early as possible. However, the choice of indicators needs

to balance their known importance with possible future surprise (Holling 1978).

Historically salmon hatcheries monitored the number of smolt releases to determine

efficiency and system performance, while ignoring adult returns or hatchery

contribution to catch which might have been the better indicator of performance

(Hilborn 1992). Sound monitoring accounts for system and sampling uncertainty

and ensures an appropriate level of resolution to detect change. CAWM adds local

knowledge to the monitoring regimen since different actors possess different types

of knowledge based on their differing interactions with the environment. Therefore

different sets of actors can detect change at different points than others.

11.2.3.8. Evaluation

Evaluation promotes rapid learning and can reduce management costs (Lee

1993). Yet, if the details of implementation are not documented so that the agency

actually knows what was done, or monitoring and evaluation are ignored, learning

will not occur (Hilborn 1992). Further, if decisions are not based on the results of

evaluation, learning will not take place (Hilborn 1987). Also, if the model utilized
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is faulty (as in using hatchery releases as the main indicator) then monitoring will

not reveal true impacts and evaluation will not detect the change. However,

determining the validity of experimental results can be challenging due to such

issues as confounding, lack of replication, coarse resolution and high

environmental variability (Walters and Hilborn 1990; Lee 1993).

Failure to understand cause-effect relationships reduces learning potential.

Incorrect interpretations of experimental results can lead to wasteful expenditure of

funds and effort that yield few benefits. However, due to the field-based nature of

watershed restoration, developing sound experimental protocols that involve

controls and replicates can prove daunting due the environmental variability.

11.2.3.9. Change behavior

To deal with uncertainty managers need flexibility and rapid response

capability to change actions and plans (Lee 1993). Accordingly there must be

feedback between documentation, evaluation, and decision-making (Hilbom 1987).

No adaptation can take place unless behavior is changed in response to the

evaluation of the treatment. Similarly, if more management actions are not altered

and tried then the limited learning that occurred in the first management treatment

will stagnate. Such capacity to respond is reflected in the level of environmental

capital (Hilborn 1987). Such environmental capital consists of cash, under-used

resources held in reserve, or personnel not totally committed. The availability of

such capital in a reserve enables a quick response when surprises occur. Of course

a manager must have authority to deploy such reserves quickly (Hilborn 1987). To
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detect the affect of riparian buffers to reduce non-point source soil runoff from

farm fields, data must be recorded during high rainfall events. Such events are not

predictable and so either monitoring equipment must be in place apriori or

someone must be able to quickly install the equipment. Leaving expensive

equipment in a stream for long a duration without a storm event may be risky.

H. 3. Conclusion and Application to CAWM

Insisting on an idealistic approach to science does not entail refusing
to do science unless it is invulnerable to criticism (Lee 1993:73).

Managers should demand a rigorous approach to science, but they
must also recognize the limitations of scientific research and
structure their learning and actions accordingly (McConnaha and
Paquet 1996:419).

The challenge then is to adapt "the theoretical concept of adaptive

management to the pragmatic needs of an ecosystem level program" (McConnaha

and Paquet 1996:419). However, management agencies are faced with the

challenge of identifying suitable management treatments and suitable areas in

which to scientifically implement adaptive management. There has been little

evaluation of suitable areas or criteria in which to evaluate the efficacy of the

concept. On federal lands four propositions have been suggested to judge the

usefulness and progress of adaptive management areas. These propositions suggest

that adaptive management areas must possess social meaning for stakeholders,

highlight limitations in knowledge, reflect differences in how the world is

perceived and challenge existing institutions (Stankey and Shindler 1997).

Additionally, the adaptive management process delineates learning objectives
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among stakeholders, and ensures that the methods used to monitor the process

reflect the delineated learning objectives (Bormann et al. 1999). These guidelines

can be applied to any adaptive management endeavor.

This dissertation addresses the revised steps and tenets outlined in this

section. The revisions provide a holistic perspective that focuses on incorporating

local knowledge. The identification of a distinct set of steps and tenets enables

adaptive management to be discussed and applied consistently across different

contexts, while recognizing the unique peculiarities of each setting. Although the

discussion centers around adaptive management steps, every step requires

consideration of every tenet in order to achieve the full promise of adaptive

management.

These steps and tenets form the basis of initiating the research and serve to

act as evaluation criteria to determine the extent and possible implementation of

community-base adaptive watershed management (CAWM) in three watersheds

within the Umpqua Basin. In summary, CAWM distills the past literature on

adaptive management and provides a perspective upon which the remaining core

concepts can be added (Table 2).

What is then needed is an initial understanding of how the agricultural landowners

in the Calapooya Creek, Deer Creek and Myrtle Creek watersheds identify

watershed problems, what solutions they are willing to try and what factors can

stimulate the adoption of the landowner-preferred solutions. Without solutions to

try, the experimentation criteria in CAWM is missing.



Table 2. Summary of the key attributes of adaptive management in community-based adaptive watershed management
(CAWM).

Core Concept Adaptive
M t

Adoption-
diff i

Symbolic
I t ti

Community-
b d

Spatial
iA l

Watershed
M t

Attribute
anagemen

(Chapter II)
onus

(Chapter IV)
n erac on

(Chapter V)
ase

Conservation
(Chapter VI)

na ys s
(Chapter VII)

anagemen
(Chapter VII)

Incorporates systems process +
Addresses uncertainty +
Enables spatial analysis
Incorporates ecological
behavior

+

Incorporates social behavior
Based on positivist philosophy +
Based on interpretivist
philosophy
Provides behavior mechanism +
Enables predictive modeling +

Note: For each concept, the strengths relative to each attribute are indicated by (+).
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III. Study Design

III. 1. Introduction

To empirically investigate some the theoretical components of community-based

adaptive watershed management (CAWM), three Oregon watersheds are chosen. The

criteria used to select the watersheds include existence of:

1) differences along geomorphic and social continuum;

2) functioning watershed council;

3) aquatic conservation issues involving Endangered Species Act and the Clean

Water Act;

4) agricultural adopters of conservation practices;

5) data to explore spatial relationships among social and ecological data;

6) sites within the same ecoregion;

7) sites within reasonable driving distance of each other.

Agricultural landowners are targeted in three watersheds within the Umpqua Basin for

various reasons. Agriculture comprises a great proportion of private land in Oregon

and agriculture is often cited as one of the contributors to declining water quality,

water quantity and fish abundance. The Umpqua Basin is historically known for its

good water quality and fisheries, yet in the last few years has seen petitions to list a

number of fish species on the Endangered Species List (cutthroat trout, steelhead and

coho salmon). The Oregon Department of Environmental Quality (DEQ) has listed a

number of streams in the area as water quality limited, meaning that the streams have

been polluted in some way.
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111. 2. Setting

The three selected watersheds, Calapooya, Deer Creek and Myrtle Creek are

part of the Umpqua River Basin located in Douglas County in Southwestern Oregon

(Figure 7).

Figure 7. Umpqua River Basin in Southwestern Oregon.

The three watersheds lie within 40 miles of each other in a north to south direction.

Each flows from East to West into the Umpqua River (Figure 8).
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Figure 8. Umpqua Basin study area indicating the Umpqua River, Calapooya Creek,
Deer Creek, Myrtle Creek streams along with the cities of Oakland, Sutherlin,
Roseburg and Myrtle Creek.
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The largest and northernmost of the three watersheds, the Calapooya River flows into

the mainstem Umpqua River near the community of Umpqua but is centered around

the two communities of Oakland and Sutherlin. The Calapooya is a long, wide, flat,

valley with deep soils conducive for agriculture. Deer Creek flows into the South

Umpqua River at the Douglas County seat of Roseburg. Deer Creek is a shorter

stream network than the Calapooya or Myrtle Creek, but its width and soils are

intermediate between the other two. The Myrtle Creek watershed is southernmost and

meets the South Umpqua River in the town of Myrtle Creek. Myrtle Creek consists of

a very narrow, steep and forested valley with poor agricultural soils.

The three watersheds were selected to indicate a southerly gradient toward

poorer soil quality and higher geomorphic constraint resulting in lesser agricultural

intensity from the Calapooya to Deer Creek to Myrtle Creek. According to the Census

of Agriculture, there are approximately 229 farms in the Oakland and Sutherlin region

that roughly corresponds to the Calapooya watershed. In Myrtle Creek there are 154.

There are no figures for Deer Creek, but 653 farms are listed for the entire Roseburg

area. Most farms in the Roseburg and Myrtle Creek areas are less than 50 acres while

most farms in the Oakland area are greater than 50 acres (Table 3). Roseburg (39%)

has the smallest percentage of full time farmers followed by Myrtle Creek (43%) and

Oakland (51 %). Evidence for the gradient in agricultural intensity is indicated by the

percentage of landowners owning more than 1000 total acres, owning more than 100

acres of pasture, and owning less than 50 head of cattle in Oakland, Roseburg and

Myrtle Creek (Table 3).
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Table 3. Comparison of 1992 Census of Agriculture respondents in the cities of
Oakland, Roseburg and Myrtle Creek. Trend indicates higher agricultural intensity in
Oakland.

City j Oakland Roseburg Myrtle

Farm (1992) (1992) Creek

Variables (1992)

Percentage 36 55 51

of farms less
than 50 acres
Percentage 8 5 3

of farms
greater than
1000 acres
Percentage 16 13 11

of

pastureland
and
rangeland
greater than
100 acres
Percentage 43 55 60

of cattle and
calves
inventory
less than 50
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111. 3. Methods

Multiple data collection methods enable the use of triangulation to capture the

full spectrum of behaviors and attitudes occurring in the watersheds (Fetterman 1989;

Egan et al. 1995). Triangulation enables comparison of multiple methods and data

sources to "strip away alternative explanations and prove a hypothesis" (Fetterman

1989:89). Multiple methods also foster critical pluralism by incorporating both

interpretivist and positivist methodologies (see Chapter 1.3.). Attendance at public

meetings, review of literature and newspapers, and discussions with organizational

staff provide the background to conduct the study. Open-ended interviews with

landowners, a mail survey of landowners, and participant observation of the Umpqua

Basin Watershed Council comprise the main methods used.

Each methodology is explained in greater detail in the corresponding chapters.

The interviews (see Chapter V.2.) enable identification of important worldviews.

Interviews also enable researcher access to landowner homes and farms and allow

landowners to feel comfortable in the research setting. The mail survey (see Chapter

IV.2.) provides a quantitative assessment of the extent of landowner attitudes and

practices. The survey enables breadth while sacrificing the depth of the landowner

interviews. Observation of the watershed council (see Chapter VI.2.) enables ongoing

longitudinal data collection that reflects the development of a community-based

institution.
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The combination of methods enables the determination of whether the institutional

structure of the watershed council matches the attitudes and practices prevalent among

agricultural landowners in the three watersheds. The CAWM framework relies on

such a match.
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IV. Farming for Fish: Conservation Practices by Agricultural Landowners and
Community-based Adaptive Watershed Management in Oregon

IV. 1. Literature Review

IV.1.1. Introduction

One key to implementing community-based adaptive watershed management

(CAWM) is understanding the process of adoption and diffusion of conservation

practices among agricultural landowners. Without implementation there can be no

adaptive management (Holling 1978; Hilborn 1987; Bormann et al. 1994; Gunderson

et al. 1995). Adoption-diffusion simply indicates that there is a pattern in how people

implement conservation practices. Adoption refers to the acceptance and

implementation of a certain innovation, in this case conservation. Adoption rates are

generally thought to proceed according to the S-curve where the adoption rate starts

slowly, accelerates rapidly, then continues to increase but at a markedly slower rate

until adoption virtually stops. Adopters have been classified based on their rate of

adoption as innovators, early adopters, early majority, late majority, and laggards.

A large research body describes the role of socioeconomic factors on the rate at

which individual agricultural landowners implement conservation programs (Pampel

and Van Es 1977; Rogers 1983; Nowak 1987; Saltiel et al. 1994). The stages in

adoption are: a) knowledge or awareness of the innovation, b) persuasion to try the

innovation, c) decision to try the innovation, d) implementation of the innovation, and

e) confirmation that the innovation is successful. The factors influencing adoption and
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diffusion of agricultural innovations relate to: a) the innovation itself, b) the

communication channels used by prospective adopters, c) time and, d) the social

system in which the prospective adopters operate (Rogers 1983). Such a social system

also includes the landowners' individual preferences for the innovation.

IV.1.2. Variables Associated with Adoption

The attributes of innovations that are positively correlated with rates of

adoption include, relative advantage, compatibility, viability and observability. There

must be a clear advantage over not adopting the practice, it has to mesh with existing

conditions, it has to be proven to work and its advantages must be clearly seen (Rogers

1983; Campbell and Masser 1995). Innovations that are complex are less likely to be

adopted. The rate of adoption has been linked to demographic, agricultural,

attitudinal, informational and kinship factors. These factors are all considered in the

research design.

Demographic factors show mixed success in predicting innovation adoption.

Age has been found to be inversely proportional to support for environmental issues

and conservation practices (Christianson and Arcury 1992; Stoff 1995). Younger

individuals are thought to have a greater capacity to accept change because they have

weaker ties to certain ideas. Younger people also possess a more recent exposure to

new knowledge and thinking through the educational process. However, the role of

innovator age has produced mixed results depending on the study observed (Rogers

1983; McBeth and Foster 1994). Positive environmental attitudes are directly related

to income (McBeth and Foster 1994) though the relationship may be inconsistent
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(Christianson and Arcury 1992). Individuals with higher incomes have access to more

information sources and tend to have more advanced education. Female gender has

often been found to play a positive role in determining positive environmental

attitudes and conservation practices (Feldman and Welsh 1995; Hansis 1995; Stoff

1995; Aboud et al. 1996), but some question the strength of gender in environmental

attitudes (Christianson and Arcury 1992). Open-mindedness and nurturing are

characteristics identified with women that contribute to environmental beliefs. Other

factors suggest that urban residents hold stronger environmental beliefs than rural

residents (Christianson and Arcury 1992; Hansis 1995; Brunson and Steel 1996;

Shindler et al.1996). Urban residents have more access to information and rely less on

the environment for their lifestyle. However, McBeth and Foster (1994) found no

evidence that residency length affected environmental attitudes toward air quality,

water quality or urban development. Recent immigrants may have less dependency on

the environment and have more access to information due to their mobility.

Farmers with large land holdings can utilize more conservation-oriented

practices even if they produce less revenue per acre, because the large farm size can

act as a cushion (Stoff 1995). As such, they would have more to lose economically

than farmers living on small parcels (Brunson et al. 1995). Similarly, farming

experience also positively affects innovation adoption (Wu and Babcock 1998).

"Farmers with a negative attitude toward governmental involvement with wetland

regulations were less likely to want to participate in the WQIP (Water Quality

Incentives Program)" (Kraft et al.1996:496). Further, "when people are forced to
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change, even innovative individuals resist the innovation" (Moberg and Dyer 1994).

Higher levels of education have been directly related to positive environmental

attitudes (Christianson and Arcury 1992; Hansis 1995; Wu and Babcock 1998) and a

higher probability of adopting conservation practices (Rogers 1983; Kraft et al.1996),

though there have been exceptions (McBeth and Foster 1994). Greater access to

information and contact with change agents will lead to greater adoption of

innovations (Rogers 1983; Nowak 1987; Kraft et al.1996). Lastly, in the Palouse

region of southeastern Washington families that farm together are more likely to adopt

innovations whether the innovation is environmental or non-environmental (Carlson

and Dillman 1983). Contrastingly, kinship pattern appears as non-significant in a

study of Illinois farmers' use of soil conservation practices (van Es and Tsoukalas

1987).

IV. 2. Methods

The open-ended interview results (see Chapter V.3.) were used to devise a

survey sent to all agricultural landowners in the three watersheds during Spring 1998.

Survey items (Table 4) included both close ended and open-ended items that

encompass eleven themes (Table 5). Although this chapter focuses on results from the

mail survey, data from the open-ended surveys are used to provide explanatory depth

to the survey findings. Many of the themes reflect explanatory factors frequently

identified in adoption-diffusion research, while others reflect variables
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Table 4. Description of 1998 mail survey items with code.

CODE ITEM
FISH Reduced fish runs are a problem that needs to be addressed.
WQ Poor stream water quality is a problem that needs to be addressed.
WQUAN Reduced summer water quantity is a problem that needs to be

addressed.
EROS Streambank erosion is a problem that needs to be addressed.
VEG Streamside vegetation loss is a problem that needs to be addressed.
FLOOD Flooding is a problem that needs to be addressed.
OTHPROB Other problems that need to be addressed.
SAT How satisfied are you with the condition of natural resources in your

watershed?
INF How informed are you regarding watershed conservation issues in

your watershed?
IMP How important to you are watershed conservation issues?
KNOW How knowledgeable would you say you are about the Umpqua Basin

Watershed Council?
ENVECON Should environment or economics be given higher priority.
SOILS Soils, topography or flooding are conservation barriers.
APP Long or confusing applications and permits are conservation barriers.
FUNDS Lack of funds is a conservation barrier.
INFO Need for more information is a conservation barrier.
FLEX Lack of agency flexibility is a conservation barrier.
FINE Worried about getting fined is a conservation barrier.
OTHBARR Other conservation barriers.
INCENT What is the best incentive that would help you implement

conservation practices?
FENCE Awareness of streamside fencing to limit livestock access to creek.
TREE Awareness of streamside tree planting.
REST Awareness of rest-rotation grazing.
WATER Awareness of off-stream livestock water supply (pumps, ponds,

springs).
SCREEN Awareness of fish screens on irrigation diversions.
FIRST I would be willing to be the first in my watershed to try a new

conservation practice if it fit within my overall plan.
SPEAK I usually speak with someone else who has tried a conservation

practice before I try it.
TELL I usually tell other landowners about conservation practices I have

tried.
PROJECT I would be willing to participate with other landowners in a

voluntary, monitored watershed management project.
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Table 4. (continued)

EXP Voluntary scientific experimentation with watershed is appropriate
on selected private lands.

TRIED Has another landowner tried a conservation practice after talking with
you.

ADVICE In the last year how many times, if any, have you sought advice from
any organization or agency?

OWN How many acres of land do you own in this watershed?
LEASE How many acres of land, if any, do you lease from someone else in

this watershed?
RANGE Please indicate how many acres that you own, if any, are managed

for pasture/rangeland.
FOREST Please indicate how many acres that you own, if any, are managed

for forestry.
AG Please indicate how many acres that you own, if any, are managed

for agriculture (not livestock).
COW Please indicate how many head of cattle, if any, are on your property.
SHEEP Please indicate how many head of sheep, if any, are on your property.
HORSE Please indicate how many head of horses, if any, are on your

property.
OTHAN Please indicate how many head of other animals, if any, are on your

property.
IRRIG Do you have any irrigated property?
AGE How old are you?
GENDER Are you male or female?
OCCUP What is your primary occupation?
EDUC What is the highest level of education that you have completed?
JOB What type of off-farm job, if any, do you have?
INCOME Over the last 5 years what has been your average annual household

income before taxes?
AGINC Over the last 5 years what percentage of your average annual

household income before taxes was generated through the following
operations: Agriculture (non-livestock)?

FORINC Over the last 5 years what percentage of your average annual
household income before taxes was generated through the following
operations: Forestry?

LIVINC Over the last 5 years what percentage of your average annual
household income before taxes was generated through the following
operations: Livestock?
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Table 4. (continued)

OFFINC Over the last 5 years what percentage of your average annual
household income before taxes was generated through the following
operations:
Off-farm job?

RETINC Over the last 5 years what percentage of your average annual
household income before taxes was generated through the following
operations: Retirement?

OTHINC Over the last 5 years what percentage of your average annual
household income before taxes was generated through the following
operations: Other?

RESID How many years have you lived in your present community?
CHILD Do any of the following family members help manage your

farm/forest property: Children?
GRAND Do any of the following family members help manage your

farm/forest property: Grandchildren?
SPOUSE Do any of the following family members help manage your

farm/forest property: Spouse?
PARENT Do any of the following family members help manage your

farm/forest property: Parent?
OTHFAM Do any of the following family members help manage your

farm/forest property: Other?
YFARM What would you say are the major reasons you continue to own

farm/forest property?
ADVICE What advice, if any, would you give to agencies or organizations

regarding watershed conservation programs?
RESULTS Would you like a copy of the results of this survey?

specific to the Umpqua Basin context. Interview respondents conducted the pre-test

which resulted in further editing of the survey. Final review was conducted by the

Survey Research Center at Oregon State University (OSU). Both the interview and

survey protocol were approved by the OSU Institutional Review Board for the

Protection of Human Subjects.

The final pool of agricultural landowners was determined by selecting all

landowners owning agricultural land according to the Douglas County Tax Assessor's
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Office. Location within the watershed was determined through U.S. Geological

Survey 1:24,000 scale topographic maps. Three waves of surveys were mailed

preceded by a postcard notification prepared according to Salant and Dillman (1994).

Non-respondents were contacted one week following the end of the survey to assess

non-response bias.

Table 5. The 1998 mail survey themes with their respective variable codes along with
the types and ranges of the variables.

Theme Variable Type Range
Code*

Watershed FISH Ordinal 1-5 Likert**
Problems WQ

WQUAN
EROS
VEG
FLOOD
OTHPROB

Watershed SAT Ordinal 1-5 Likert
Meaning INF

IMP
KNOW
ENVECON Ordinal 1-5

Conservation SOIL Nominal 1-2***
Barriers APP

FUNDS
INFO
FLEX
FINE
OTHBARR

Conservation FENCE Ordinal 1-4
Practices TREE

REST
WATER
SCREEN
OTHPRA
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Table 5. (continued).

Landowner AGE Ratio >0
Demographics GENDER Nominal 1-2

EDUC Ordinal 1-7
Family CHILD Nominal 1-2
Characteristics GRAND

SPOUSE
PARENT
OTHFAM

Farm IRRIG Nominal 1-2
Characteristics OWN Ratio >0

LEASE
RANGE
FOREST
AG

Income JOB Ordinal 1-3
Characteristics INCOME 1-6

AGINC Ratio 0-100
FORINC
LIVINC
OFFINC
RETINC
OTHINC

Livestock COW Ratio >0
Characteristics SHEEP

HORSE
Miscellaneous RESID Ratio >0

RESULTS Nominal 1-2
Diffusion of FIRST Ordinal 1-5 Likert
Conservation SPEAK
Characteristics TELL

PROJ
EXP
TRIED Nominal 1-3
ADVICE Ratio >0

*For a full explanation of survey items see Table 4.
**strongly agree=l, agree=2, neither agree nor disagree=3, disagree=4, strongly
disagree=5
***yes=1, no=2.
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IV. 3. Analysis and Results

IV.3.1. Non-response Bias

After three waves, 297 of 560 surveys were returned (53%). Twenty-four

follow-up telephone contacts were made with survey non-respondents. Eleven

surveys were completed fully, seven were completed partially and six contacts

resulted in open-ended interviews (Table 6). The reasons for not completing the

written survey included lack of time (two responses), suspicion regarding the use

(more regulations, use by the Internal Revenue Service, loss of confidentiality) of

survey results (six responses), disagreement with the tone/design of survey (two

responses), and frustration/reluctance to get involved with watershed conservation

issues (three responses).

Table 6. Disposition of telephone survey of 1998 mail survey non-respondents.

Disposition Number
Completed 11

survey

Partially 7
completed
survey

Open-ended 6

interview
Total 24

Differences with respect to farm characteristics occur among mail respondents,

telephone respondents and the 1992 Census of Agriculture respondents (Table 7).
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Table 7. Difference in farm characteristics of 1992 Census of Agriculture, 1998 mail
survey and 1998 telephone survey respondents. Table indicates relative bias of each
data set.

Variable 1992 1998 Mail 1998
Census Survey Telephone

Survey
Percentage 5 2*, 2 4
of farms
greater
than 1000
acres
Percentage 13 26*, 30 12
of

pastureland
and
rangeland
greater
than 100
acres
% Cattle 53 36*, 44 12
and calves
inventory
1-49 head
% Cattle 8 12*, 15 4
and calves
inventory
50-199 head
% Cattle 3 2*, 2 4
and calves
inventory

>200 head

*includes missing values in denominator, so actual the actual percentage of people
who answered with a response is different.

Comparisons to the census data are difficult to quantify due to differences in sampling.

However, it appears that the populations are relatively similar except that the mail

survey contained both a smaller percentage of landowners with greater than 1000
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acres and a larger percentage of landowners with greater than one-hundred acres of

pasture. Comparisons of survey and telephone respondents indicate that, although the

two groups generally share the level of agreement regarding perceived watershed

problems, phone respondents are more likely to disagree with the extent of watershed

problems and less likely to express a neutral opinion (Figure 9-13).

Reduced Fish Runs
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9
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a 10 I (44I_ IUTelephone
0

strongly neutral strongly
agree disagree

Figure 9. Mail and telephone respondents perception that reduced fish runs is a
watershed problem that needs to be addressed.

Water Quantity
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. i - - - I O Mail
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agree disagree

Figure 10. Mail and telephone respondents perception of reduced summer water
quantity as a watershed problem that needs to be addressed.
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Steambank Erosion
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Figure 11. Mail and telephone respondents perception of streambank erosion as a:
watershed problem that needs to be addressed.

Water Quality
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Figure 12. Mail and telephone respondents perception of reduced water quality as a
watershed problem that needs to be addressed.

Streamside Vegetation Loss

V 40 O Mail
u
a' 20 Telephone

strongly
agree

neutral strongly
disagree

Figure 13. Mail and telephone respondents perception of streamside vegetation loss as
a watershed problem that needs to be addressed.
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Figure 14. Mail and telephone respondents perception of flooding as a watershed
problem that needs to be addressed.

Specifically, phone respondents are less neutral regarding the perception that

streambank erosion (p = 0.00, 2-tail Fisher's Exact Test), loss of riparian vegetation (p

= 0.04, 2-tail Fisher's Exact Test) and flooding (p = 0.00, 2-tail Fisher's Exact Test)

are problems that need to be addressed in the watersheds. Fisher's Exact Test is used

when low sample sizes preclude the valid use of Chi-Square analysis (Ramsey and

Schaefer 1997). Therefore telephone respondents have more extreme disagreement

and less moderation than mail respondents. Telephone respondents (44%) are more

likely to feel very informed about watershed issues than mail respondents (28%) and

to more strongly believe in the importance of watershed issues (76.5% to 54.6%).

Regarding conservation practices, telephone respondents are more likely than

mail respondents to have tried or be willing to try practices such as riparian fencing

(Figure 15), riparian tree planting (Figure 16) and off-stream livestock watering

developments (Figure 17). There are few differences with respect to rotational grazing

(Figure 18). More mail respondents have tried fish screens than
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have telephone respondents, however more telephone respondents are willing to try

fish screens (Figure 19).

Riparian Fencing
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Figure 15. Mail and telephone respondents knowledge of riparian fencing as a
watershed conservation practice.

Riparian Tree Planting
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Figure 16. Mail and telephone respondents knowledge of riparian tree planting as a,
watershed conservation practice.



56

Off-stream Water Development
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Figure 17. Mail and telephone respondents knowledge of off-stream livestock water
development as a watershed conservation practice.

Rotational Grazing
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Figure 18. Mail and telephone respondents knowledge of rotational grazing as a
watershed conservation practice.
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Figure 19. Mail and telephone respondents knowledge of fish screens on irrigation
diversions as a watershed conservation practice.
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Although telephone respondents are more likely than mail respondents to be

the first to try a conservation practice, they are less likely to tell others about it. A

similar proportion of both mail and telephone respondents speak with other adopters

prior to implementing conservation. Differences between mail and telephone

respondents require cautious interpretation as the data originate from two different

methods. However, collecting data from non-respondents to a mail survey is the

recommended practice (Salant and Dillman 1994). Therefore based on telephone

follow-up interviews, the mail survey is considered biased towards more moderate

landowners in the three watersheds. Additionally, since a complete census was

attempted the results from the survey apply to only the three watersheds since

sampling throughout the Umpqua Basin was not attempted.

IV.3.2. Logistic Regression Protocol

Logistic regression allows one to determine the probability of each landowner

adopting a conservation practice based on a set of explanatory variables. Multivariate

analysis using principal components or canonical correlation analysis merely classifies

landowners into groups, but cannot assign probabilities associated with such

groupings. Further, logistic regression enables one to distinguish how the odds of

adoption change given a unit change in any explanatory variable (Ramsey and Schafer

1997). Logistic regression also incorporates successfully both nominal and ordinal

data (Solecki 1998).
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The adoption of a conservation practice is used as the response variable. Any

respondent who has implemented any of five conservation practices (Table 8) is

coded one (1) as an adopter. All other respondents are designated as zero (0). The

other sixty-five (65) items

Table 8. Types of watershed conservation practices used by landowners. Agricultural
practices have primarily agricultural benefits; whereas, ecological practices have
primarily ecological benefits.

Agricultural Practices
Off-stream water developments
Rotational grazing

Ecological Practices
Riparian exclosure fencing
Riparian planting
Fish screens on irrigation diversions

in the survey (Table 9) are then used as explanatory variables in a logistic regression

model (Schuster 1983; Gilbert 1993; Kraft et al.1996;). Additional variables are

created from

Table 9. Survey Items with codes. See Table 4 for full explanation of codes.

FISH FINE RANGE OFFINC
WQ OTHBARR FOREST RETINC
WQUAN INCENT AG OTHINC
EROS FENCE COW RESID
VEG TREE SHEEP CHILD
FLOOD REST HORSE GRAND
OTHPROB WATER OTHAN SPOUSE
SAT SCREEN IRRIG PARENT
INF FIRST AGE OTHFAM
IMP SPEAK GENDER YFARM
KNOW TELL OCCUP ADVICE
ENVECON PROJECT EDUC RESULTS
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Table 9. (continued)

SOILS EXP JOB
APP TRIED INCOME
FUNDS ADVICE AGING
INFO OWN FORINC
FLEX LEASE LIVING

redefining or collapsing existing variables (Table 10). Analyses include a general

adoption model as well as more specialized models. The decision to adopt a

conservation practice may depend on the level of direct benefit to the landowner. For

example, off-stream livestock water developments and rotational grazing provide

direct benefits to livestock and therefore the landowner. These agricultural practices

have indirect ecological benefits to streams. Practices such as riparian exclusionary

fencing, riparian tree planting and fish screens on instream irrigation diversions

provide direct ecological benefits to streams and little direct benefit to the landowner.

Therefore, different factors may drive the decision to adopt agricultural or ecological

practices.

Additionally, each of the five conservation practices is modeled individually.

However, Wu and Babcock (1998) indicate that the decision to adopt a specific

conservation practice may depend on the prior adoption of other conservation

practices. Consequently, individual conservation practice models are re-run to include

the full set of adoption practices as explanatory variables. For example, the decision

to implement rotational grazing may be contingent on also having off-stream livestock

watering developments in addition to other social and economic factors.
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Table 10. New variables created from collapsing original survey categories.

New Variables Meaning
BARR_NUM Total number of conservation

barriers
ADVICEI Sought agency advice at least once
FEMALE Female respondent
COLLEGE College graduate
NEWCOMER Resident less than 11 years
A_JOB Full-time or part-time job off-farm
OWN1000 Own at least 1000 acres
DEPEND At least 50% of income from

agriculture or forestry
PRA_NUM Number of conservation practices

tried
YOUNG Younger than 50 years old
35K Earn at least $35,000 gross
COW200 Own at least 200 cows

Since most respondents skip at least one item, a high incidence of missing

values occurs that hinders use of a complete model incorporating the raw survey data.

For example, the first set of questions asks landowners to indicate whether they feel

fish runs, water quantity, water quality, streambank erosion, riparian vegetation loss or

flooding are problems in the watershed. Some landowners only indicate which issues

are a problem, but skip other issues. It is unknown whether respondents then do not

think an issue needs to be addressed, the issue does not apply or if the landowner does

not understand the question. Therefore data are only collected on respondents who

positively respond to a survey item. Such missing value response problems occur in

survey research (Solecki 1998). Other items receive low responses because they

include an "other" category. Very few respondents add categories of watershed
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problems that need to be addressed. Other respondents skipped questions that expose

personal information such as income, age or acreage.

To account for the missing data, two approaches are tried. First, analyses are

conducted for each of the eleven themes (Table 11). The significant terms in each of

the theme-based models are then combined into one full model that is re-run through

the entire dataset. Therefore, missing values play a smaller role since there are fewer

explanatory variables used for each theme model. In this manner a smaller set of

explanatory variables is selected to apply in the full model.

In the second approach, survey items are collapsed into binary categories. If

respondents indicate that they agree or strongly agree with a survey item then the item

is scored as a one (1). Any other response, including no response, is coded as zero (0).

Therefore all respondents can be coded as to their level of agreement with a survey

item. Although this process removes detail from the responses, it allows the use of the

full dataset and builds degrees of freedom into the model. This binary construction is

the approach used for the remainder of the dissertation.

Consultation was sought for both approaches through the graduate consultant

seminar in Oregon State University's Department of Statistics. The approaches were

reviewed and approved. Other strategies to resolve missing values in logistical

regression involve imputation of missing values based on other known variables in the

model or by replacing missing values with a mean value or a neutral value (Jeffers

1988; Vach 1994). Either of these latter choices fails to preserve the integrity of the

data and adds unacceptable assumptions to the analysis.
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Table 11. General themes used to construct logistic regression models from the 1998
mail survey. Adoption of any conservation practice is the dependent variable modeled
as a function of a set of explanatory variables. For a full explanation of the variable
codes see Table 4.

Theme Model
Watershed Problems ADOPT = FISH WQ WQUAN EROS VEG FLOOD

Watershed Meaning ADOPT = SAT INFORM IMPORT KNOW
ENVECON

Conservation Barriers ADOPT = SOIL APP FUNDS INFO FLEX FINE

Diffusion of
Conservation

ADOPT = FIRST SPEAK TELL PROJ

Family Characteristics ADOPT = CHILD GRAND SPOUSE PARENT

Farm Characteristics ADOPT = IRRIG OWN LEASE RANGE FOREST AG

Livestock
Characteristics

ADOPT = COW SHEEP HORSE

Income
Characteristics

ADOPT = JOB INCOME AGINC FORINC LIVINC
OFFINC RETINC OTHINC

Landowner
Demographics

ADOPT = AGE GENDER EDUC

Miscellaneous ADOPT = RESID RESULTS

The forward selection method is used in SAS with a descending model option.

Variables are retained in the model if there is greater than a 95% probability (p=0.05)

that the variable significantly improves the model. All models are assessed using the

Hosmer and Lemeshow Goodness-of-Fit Test (SAS Institute 1989; Cody and Smith

1997). With logistic regression, the use of R2 to assess model fit is inappropriate.
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IV.3.3. Adoption Specialization Models

Adopters (ADOPT, n=1 53, 51.7%) were divided into four categories. (Table

12).

Table 12. Conservation practice adoption specialization class codes.

Adopter Class Conservation practice adopted
NONADOPT None
AGADOPT Only agricultural practices (off-

stream livestock water developments,
rotational grazing)

ECOADOPT Only ecological practices (riparian
exclosure fencing, riparian tree
planting, fish screens on irrigation
diversions)

MIXADOPT Both agricultural and ecological
practices

Agricultural adopters (AGADOPT, n=52, 17.6%) consisted of respondents who only

implemented rotational grazing or off-stream water developments (Table 13).

These two practices are direct agricultural best management practices that can also

have indirect ecological benefits to streams. Motivations for adopting economic or

agricultural practices are thought to be different from adopting purely environmental

or ecological practices.

Ecological adopters (ECOADOPT, n=27, 9.1 %). consist of landowners who

only implemented riparian fencing, riparian tree planting, or fish screens (Table 13).

These practices only have indirect benefits to the agricultural operation. Landowners

who implemented both an agricultural and an ecological practice were
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Table 13. Frequency distribution of conservation adoption categories in 1998 mail
survey. NONADOPT = non-adopters; AGADOPT = adopters of only agricultural
practices; ECOADOPT = adopters of only ecological practices; MIXADOPT =
adopters of both agricultural and ecological practices.

Adopter Class Number of
Landowners

Percentage of
Landowners

NONADOPT 143 48.3
AGADOPT 52 17.6
MIXADOPT 73 24.7
ECOADOPT 27 9.1
total 296 100

denoted as mixed adopters (MIXADOPT, n=73, 24.7%). Landowners who failed to

adopt any of the conservation practices were classified as non-adopters (NONADOPT,

n=143, 48.3%) (Table 13). Therefore every landowner is classified into a scale based

on the level of adoption NONADOPT, AGADOPT, MIXADOPT or ECOADOPT

(Table 13).

Additionally, a model is built for each individual conservation practice

yielding a total of 9 distinct conservation specializations (Table 14). The full model

contains 39 variables.



65

Table 14. List of all conservation adoption specialization models.

Adopter Class Conservation practice adopted
NONADOPT None
AGADOPT Only agricultural practices (off-

stream livestock water developments,
rotational grazing)

ECOADOPT Only ecological practices
(riparian exclosure fencing, riparian
tree planting, fish screens on
irrigation diversions)

MIXADOPT Both agricultural and ecological
practices

WATADOPT Off-stream livestock water
developments

RESADOPT Rotational grazing
FENADOPT Riparian exclusionary fencing
TREADOPT Riparian tree planting
SCREADOPT Fish screens on instream irrigation

diversions

For the general adoption model there is insufficient evidence to reject the

overall model for lack of fit (Hosmer and Lemeshow, p=0.828). Those with a college

education (EDUC) are three times (e 1.09) more likely to adopt a conservation practice

than other respondents, while those dependent on agriculture or forestry (DEPEND)

are two-and-a-half times (e 0.96) more likely to adopt conservation practices than other

respondents (Table 15).



66

Table 15. Logistic regression results for the general conservation adoption model
(ADOPT). Significant variables are listed along with the raw parameter estimates and
standard errors in the logistic regression model to provide an indication of variability.
The actual Chi-square significance levels are also included as well as the odds ratios.
The odds ratio indicates the odds of landowner adoption based on the presence of each
variable.

Variable Parameter

Estimate

Standard

Error

Pr > Chi-

square

Odds

Ratio

INTERCEPT -1.74 0.28 0.000

TELL 0.93 0.29 0.001 2.53

IRRIG 0.94 0.30 0.002 2.56

EDUC 1.09 0.31 0.000 2.97

RESULTS 0.66 0.29 0.023 1.93

DEPEND 0.96 0.38 0.012 2.61

SPOUSE 0.73 0.27 0.007 2.01

For agricultural adopters there is insufficient evidence to reject the overall

model for lack of fit (Hosmer and Lemeshow, p=0.751). Landowners who are

satisfied with watershed conditions (SAT) are two-times (e 0.71) more likely to only

adopt agricultural, upland conservation practices than other landowners. Female

landowners (FEMALE) are also two-times (e 0.73) more likely to only adopt

agricultural, upland conservation practices than other landowners (Table 16).
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Table 16. Logistic regression results for agricultural conservation adoption model
(AGADOPT).

Variable Parameter

Estimate

Standard

Error

Pr > Chi-

square

Odds

Ratio

INTERCEPT -1.95 0.22 0.000

SAT 0.71 0.32 0.026 2.03

FEMALE 0.73 0.36 0.046 2.07

For ecological adopters there is insufficient evidence to reject the overall

model for lack of fit (Hosmer and Lemeshow, p=0.250). Landowners with college

degrees (EDUC) are almost four times (e 1.38) more likely to only adopt ecological

practices than other landowners. Similarly, landowners using irrigation (IRRIG) are

almost four times (e 1.38) more likely to only adopt ecological practices than other

landowners (Table 17).
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Table 17. Logistic regression results for ecological conservation adoption model
(ECOADOPT).

Variable Parameter

Estimate

Standard

Error

Pr > Chi-

square

Odds

Ratio

INTERCEPT -3.98 0.56 0.000

FUNDS 1.21 0.52 0.021 1.21

FLEX -1.94 0.60 0.001 6.95

FINE 1.13 0.55 0.042 3.10

IRRIG 1.38 0.45 0.002 3.97

EDUC 1.38 0.45 0.002 3.97

Regarding mixed adopters, there is insufficient evidence to reject the overall

model for lack of fit (Hosmer and Lemeshow, p=0.359). Landowners with at least

200 cattle (COW200) are almost 13 times (e 2'56) more likely to adopt both upland,

agricultural practices and riparian, ecological practices than other landowners.

Further, landowners who agree that scientific experimentation in private watersheds is

appropriate (EXP) are three times (e 1.12) more likely to adopt both upland, agricultural

practices and riparian, ecological practices than other landowners (Table 18).
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Table 18. Logistic regression results for mixed conservation adoption model
(MIXADOPT).

Variable Parameter

Estimate

Standard

Error

Pr > Chi-

square

Odds

Ratio

INTERCEPT -2.48 0.32 0.000

EXP 1.12 0.30 0.000 3.06

COW200 -2.56 0.112 0.022 12.93

SPOUSE 0.84 0.29 0.004 2.32

IRRIG 0.67 0.30 0.026 1.95

There is insufficient evidence to reject the overall model for lack of fit

(Hosmer and Lemeshow, p=0.925) for the model predicting adoption of off-stream

livestock watering facilities. Therefore, landowners who believe that experimentation

is appropriate on private lands (EXP) are more than two times (e 0.84) more likely to

adopt off-stream livestock water developments than other landowners. Landowners

who regularly tell others about their conservation practices (TELL) are also more than

twice (e 0.83) as likely to adopt off-stream livestock water developments (Table 19).
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Table 19. Logistic regression results for off-stream water conservation adoption model
(WATADOPT).

Variable Parameter

Estimate

Standard

Error

Pr > Chi-

square

Odds

Ratio

INTERCEPT -1.81 0.26 0.000

EXP 0.84 0.28 0.020 2.32

SAT 0.58 0.29 0.043 1.79

TELL 0.83 0.27 0.002 2.29

YOUNG 0.72 0.30 0.019 2.05

When all other conservation practices are included in the off-stream water

model there is insufficient evidence to reject the overall model for lack of fit (Hosmer

and Lemeshow, p=0.925). Landowners who adopt rotational grazing (RESADOPT)

are six times (e 1.86) more likely to also adopt off-stream livestock watering

developments (Table 20). Landowners who implement riparian fencing to exclude

livestock (FENADOPT) are almost four times (e 1.34) more likely to adopt off-stream

livestock watering developments.
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Table 20. Logistic regression results for off-stream water conservation adoption model
modified to include other conservation practices (WATADOPT).

Variable Parameter

Estimate

Standard

Error

Pr > Chi-

square

Odds

Ratio

INTERCEPT -2.22 0.27 0.000

EXP 0.69 0.31 0.023 1.99

FENADOPT 1.34 0.36 0.000 3.82

TREADOPT 0.97 0.36 0.008 2.64

RESADOPT 1.86 0.31 0.000 6.42

Regarding rotational grazing, there is insufficient evidence to reject the overall

model for lack of fit (Hosmer and Lemeshow, p=0.701). Landowners with at least

200 cattle (COW200) are almost eleven times (e 2.38) more likely to adopt rotational

grazing than other landowners (Table 21). Further, landowners who are very

knowledgeable about the Umpqua Basin Watershed Council (KNOW) are over two

times (e 0.94) more likely to adopt rotational grazing than other landowners.
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Table 21. Logistic regression results for rotational grazing conservation adoption
model (RESADOPT).

Variable Parameter

Estimate

Standard

Error

Pr > Chi-

square

Odds

Ratio

INTERCEPT -1.66 0.23 0.000

KNOW 0.94 0.48 0.050 2.56

ADVICE 0.67 0.28 0.018 1.95

COW200 2.38 1.11 0.033 10.80

SPOUSE 0.67 0.28 0.015 1.95

When other conservation practices are included as explanatory variables there

is insufficient evidence to reject the overall model for lack of fit (Hosmer and

Lemeshow, p=0.819). Landowners who adopt off-stream water developments

(WATADOPT) are almost eight times (e 2.06) more likely to also adopt rotational

grazing than other landowners (Table 22). Landowners who do not believe that water

quantity is a problem (WQUAN) in the watershed are just over three times (e -0'64)

more likely to implement rotational grazing than other landowners.
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Table 22. Logistic regression results for rotational grazing conservation adoption
model modified to include other conservation practices (RESADOPT).

Variable Parameter

Estimate

Standard

Error

Pr > Chi-

square

Odds

Ratio

INTERCEPT -2.04 0.27 0.000

WQUAN -0.64 0.31 0.042 1.90

KNOW 1.18 0.54 0.028 3.25

ADVICE 0.74 0.32 0.020 2.10

WATADOPT 2.06 0.31 0.000 7.84

SCRADOPT 1.13 0.48 0.019 3.10

For the model predicting adoption of riparian exclusionary fencing there is

insufficient evidence to reject the overall model for lack of fit (Hosmer and

Lemeshow, p=0.170). Landowners who irrigate (IRRIG) are almost three times (e

1.08) more likely to adopt riparian exclusionary fencing than other landowners (Table

23). Landowners that seek results from the survey (RESULTS) are twice (e 0.82) as

likely to adopt riparian exclusionary fencing than other landowners.
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Table 23. Logistic regression results for riparian fencing conservation adoption model
(FENADOPT).

Variable Parameter

Estimate

Standard

Error

Pr > Chi-

square

Odds

Ratio

INTERCEPT -2.71 0.38 0.000

IRRIG 1.08 0.31 0.000 2.94

RESULTS 0.82 0.37 0.029 2.27

SPOUSE 0.67 0.31 0.030 1.95

When other conservation practices are included there is insufficient evidence

to reject the overall model for lack of fit (Hosmer and Lemeshow, p=0.206).

Landowners that adopt off-stream watering developments (WATADOPT) are over

four times (e 1.52) more likely to adopt riparian exclusionary fencing than other

landowners (Table 24). Landowners who implement riparian tree-planting

(TREADOPT) are over three times (e1.26) more likely to adopt riparian exclusionary

fencing than other landowners.
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Table 24. Logistic regression results for riparian fencing conservation adoption model
modified to include other conservation practices (FENADOPT).

Variable Parameter

Estimate

Standard

Error

Pr > Chi-

square

Odds

Ratio

INTERCEPT -2.81 0.30 0.000

IRRIG 1.09 0.33 0.001 2.97

TREADOPT 1.26 0.35 0.000 3.52

WATADOPT 1.52 0.34 0.000 4.57

There is insufficient evidence to reject the overall model for lack of fit

(Hosmer and Lemeshow, p=0.374) for the adoption model for implementing riparian

tree planting. Landowners who have successfully transferred conservation practices to

other landowners (TRIED) are four times (e 1'43) more likely to adopt riparian tree

planting than other landowners (Table 25). Landowners who request the survey

results (RESULTS) are twice (e0.83) as likely to implement riparian tree planting than

other landowners.
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Table 25. Logistic regression results for riparian tree planting conservation adoption
(TREADOPT).

Variable Parameter

Estimate

Standard

Error

Pr > Chi-

square

Odds

Ratio

INTERCEPT -3.09 0.41 0.000

EROS 0.70 0.32 0.031 2.01

INF 0.76 0.33 0.023 2.13

TRIED 1.43 0.46 0.002 4.18

RESULTS 0.83 0.41 0.044 2.29

EXP 0.74 0.33 0.022 2.10

For riparian tree planting, after accounting for conservation practices, there is

insufficient evidence to reject the overall model for lack of fit (Hosmer and

Lemeshow, p=0.374). Landowners who have successfully transferred conservation

practices to other landowners (TRIED) are five times (e 1.65) more likely to adopt

riparian tree planting than other landowners (Table 26). Landowners who adopt

riparian exclusionary fencing (FENADOPT) are four times (e 1.41) more likely to

implement riparian tree planting than other landowners.



77

Table 26. Logistic regression results for riparian tree planting conservation adoption
model modified to include other conservation practices (TREADOPT).

Variable Parameter

Estimate

Standard

Error

Pr > Chi-

square

Odds

Ratio

INTERCEPT -3.13 0.35 0.000

EROS 0.88 0.34 0.001 2.41

INF 0.86 0.36 0.016 2.36

TRIED 1.65 0.52 0.001 5.21

FENADOPT 1.41 0.37 0.000 4.01

WATADOPT 1.18 0.35 0.001 3.25

There is insufficient evidence to reject the overall irrigation fish screen model

for lack of fit (Hosmer and Lemeshow, p=0.737). Irrigators (IRRIG) are twelve times

(e 2.52) more likely to fit irrigation diversions with fish screens than other landowners

(Table 27). Landowners who believe that long applications and permits are

conservation barriers (APP) are three times (e "'8) more likely to adopt fish screens

than other landowners.



78

Table 27. Logistic regression results for irrigation fish screens conservation adoption
(SCRADOPT).

Variable Parameter

Estimate

Standard

Error

Pr > Chi-

square

Odds

Ratio

INTERCEPT -5.30 0.79 0.000

FISH 1.03 0.50 0.04 2.80

APP 1.18 0.48 0.014 3.25

TELL 1.16 0.46 0.012 3.19

IRRIG 2.52 0.52 0.000 12.43

EXP 0.74 0.33 0.022 2.10

Discussion

One problem with including other conservation adoptions in the explanatory

model is that temporal precedence is unclear. A landowner might first develop off-

stream watering and then riparian fencing or might first develop riparian fencing and

then off-stream watering. The regression model cannot detect the difference between

these important behaviors. Most adopters failed to list a date of adoption so these

differences are difficult to distinguish. Rotational grazing often necessitates the use of

off-stream water so one would expect there to be strong relationships between these

two practices. However, survey items that continue to provide strong predictive

capability even after including other conservation practices are viewed as stronger

explanatory variables.
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Nonetheless, the most significant variables relate to irrigation use, sharing

management decisions with a spouse, desiring survey results, believing in scientific

experimentation and telling other landowners about conservation practices (Table 28).

Strong evidence indicates the importance of specifying the conservation practice

implemented. Different factors play different roles depending on the type of

conservation practice adopted (Table 28). Although some generalizations can be

made about conservation adoption in general, those generalizations do not hold for

specific practices. Additionally, the decision to adopt one conservation practice is

linked to decisions to adopt other conservation practices.

IV.3.4.1. Irrigation Implications

Although only thirty-five percent (35%) of respondents hold irrigated land,

irrigators are a disproportionate share of the adopters. Irrigators are two-and-a-half

times more likely to adopt any conservation practice compared to other landowners

and are almost three times more likely to adopt riparian exclusionary fencing even

after accounting for adopting other conservation practices. The irony is that irrigation

is a factor with non-agricultural conservation adoption and not agricultural

conservation adoption such as off-stream watering and rotational grazing. One might

expect that adopting these agricultural practices would be easier if a landowner

already had ready access to water. Of course, it is expected that irrigators have a

higher probability of using fish screens since fish screens require the presence of

irrigation.
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Table 28. List of significant explanatory variables with their frequency in conservation
models. See tables 4 and 10 for full explanation of variables and see Table 14 for
models.

Explanatory

Variable

Frequency of

Significance

Adoption Model

IRRIG 5 ADOPT ECOADOPT FENADOPT

MIXADOPT SCREADOPT

SPOUSE 4 ADOPT FENADOPT MIXADOPT

RESADOPT

RESULTS 3 ADOPT FENADOPT TREADOPT

EXP 3 MIXADOPT TREADOPT WATADOPT

TELL 3 ADOPT SCREADOPT WATADOPT

COLLEGE 2 ADOPT ECOADOPT

COW200 2 MIXADOPT RESADOPT

FEMALE 2 AGADOPT SCREADOPT

SAT 2 AGADOPT WATADOPT

DEPEND 1 ADOPT

FLEX 1 ECOADOPT

FUNDS 1 ECOADOPT

FINE 1 ECOADOPT
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Table 28. (continued)

YOUNG 1 WATADOPT

ADVICE 1 RESADOPT

KNOW 1 RESADOPT

INF 1 TREADOPT

TRIED 1 TREADOPT

EROS 1 TREADOPT

APP 1 SCRADOPT

FISH 1 SCRADOPT

Table 29. List of conservation models and respective significant explanatory variables.
See tables 4 and 10 for full explanation of variables and see Table 14 for models.

Adoption Model Explanatory Variable(s)

ADOPT COLLEGE DEPEND IRRIG RESULTS SPOUSE TELL

AGADOPT FEMALE SAT

ECOADOPT COLLEGE FINE FLEX FUNDS IRRIG

MIXADOPT COW200 EXP IRRIG SPOUSE

WATADOPT EXP* SAT TELL YOUNG

RESADOPT ADVICE* COW200 KNOW* SPOUSE
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Table 29. (continued)

FENADOPT IRRIG* RESULTS SPOUSE

TREADOPT EROS* EXP INF* RESULTS TRIED*

SCREADOPT APP FEMALE FISH IRRIG TELL

* Variables are significant even when including other conservation practices in model.

However, only 30% of irrigators implement fish screens on their agricultural

diversions. It could be that their water sources do not merit fish screens or it could be

that these landowners are failing to adopt this practice even though it is needed.

Although irrigation appears to be a significant factor in conservation

decisionmaking, it is noted that irrigation is never the sole factor except with respect to

riparian fencing after accounting for other conservation behaviors. Irrigation appears

as a significant factor along with sharing decisions with a spouse (three times), desire

to receive survey results (two times), telling others about conservation decisions (two

times) and having a college education (two times). These co-factors all relate to ways

landowners seek and use information. Therefore information-seeking irrigators are the

most likely to adopt conservation practices.

Since irrigators are small numerically, a targeted conservation effort would be

easy considering that the watermaster and the Oregon Water Resources Department

already have lists of people with irrigation rights. The lack of fish screen use is

surprising because the Oregon Department of Fisheries and Wildlife has an active

cost-share program that can pay up to 100% of the cost of implementation for fish
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screens if the irrigation diversions occur in basins with threatened and endangered fish

species.

During a few interviews, the issue of irrigation arises usually as a cause of

disagreement among landowners, especially regarding newly arrived landowners or

use of water for irrigating lawns. One landowner indicates that water shortages can

often be the main bone of contention among neighbors. The need for water rights

adjudication in Myrtle Creek is echoed by numerous landowners. Only one landowner

discusses this issue in Deer Creek with respect to non-agricultural irrigators.

Landowners believe that just because you have a water right it does not mean you can

use it to the detriment of neighbors. It appears that landowners knew more about their

neighbors' water rights and water use than any other issue. Ignorance regarding water

rights issues is prevalent through discussions with landowners and observations during

the activities of the Umpqua Basin Watershed Council. For example, many

landowners believe they must use their full water right every year in order to prevent

forfeiture. In actuality, landowners only need to use their right once every five years.

IV.3.4.2 Spouse Implications

Sharing management decisions with a spouse increases the probability of

adopting both upland agricultural practices such as rotational grazing and riparian

ecological practices such as riparian exclusionary fencing. Adoption of both upland

and riparian practices leads to outcomes that provide both private and social benefits.

Landowners benefit from better livestock management, while society benefits from

improved riparian conditions that lead to better environmental conditions. Therefore
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management agencies and conservation groups need to develop programs that fully

involve whole households and not target just the male landowner. It is important that

both household decisionmakers attend information gatherings and understand the

issues. It is unclear whether this has to do with the more environmental stature of the

spouse who in all probability is a woman since 79% of respondents are men, or merely

with the fact that decisions are shared by two people and not just one. Past research

indicates that sharing decisions with family members is a mixed predictor of adoption

success (Carlson and Dillman 1983; van Es and Tsoukalas 1987). Of course, these

predictors vary with the type of adoption considered as indicated in this research as

well.

The role of spouses is demonstrated during the interviews. When both

husband and wife are present, wives exhibit more tolerance toward agencies and a

more positive outlook toward achieving ecological objectives. Wives are less likely to

get upset or raise their voices. One woman mentions that her husband gets too riled up

about watershed issues and doesn't have the time to seek out help so she is left to do it

which is why she alone did the interview. In several of the farm families it is the wife

who actually spearheads the livestock decisions while the husband handles the forestry

or other management issues. Other wives are active in farming organizations. Two

landowners don't have apparent spouse involvement and neither expresses

conservation behaviors, while one landowner actively shares decisions with his spouse

but still is reluctant to implement conservation practices because there is no evidence

that he is doing anything wrong. However, there are three cases where conservation-
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minded landowners share very few decisions with their spouse. In one instance

however, the landowner does share decisions with a son. Again this may suggest that

it is not the spouse as such that is the factor, but rather having any family member

share in the decisionmaking. Such sharing with a spouse fits within the independence

world view that discourages landowners from discussing conservation decisions with

other landowners.

Further research is needed that accounts for the fact that gender and other

family relations within a household can affect farm characteristics (Feldman and

Welsh 1995). This is because farmers may not act on their own, but typically make

decisions based on input from a spouse, elder, or child. Since previous research has

focused on individual farmers and not households, the effect that household dynamics

may contribute to adoption of conservation practices is unknown.

IV.3.4.3. Information Implications

Landowners who desire more information regarding the landowner survey

(RESULTS) are more likely to adopt riparian ecological practices such as riparian

fencing and tree planting. Past research on adoption-diffusion suggests that

information-seeking landowners are more likely to adopt conservation practices

(Rogers 1983; Nowak 1987; Kraft et al.1996). However, this may not be an issue of

causation. Perhaps it is because landowners have implemented non-agricultural

conservation practices that they now seek more information regarding the

conservation behavior and experiences of other landowners. Regardless, the finding
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suggests that agencies can possibly expend a greater effort in providing information

regarding other landowners' conservation experiences.

The implications are that instead of focusing on agency experience and

knowledge regarding tree planting and fencing, an alternative approach would be to

seek to have other landowners act as the main information dissemination agents. As

the interview data made clear, landowners trust other landowners because they can

identify with their struggles and motivations. Working with other landowners also

reduces landowners' fear that having agency staff on site may result in sanctions or

forced conservation adoption. Further, landowners' strong world views toward

independence and private property rights reduces their information exchange with

fellow landowners. Landowners need a non-threatening forum to learn from each

other. Such an approach may require less effort in ex ante agency staff time, but

require more labor expenditure in seeking out participating landowners either through

public meetings, user group meetings, brochures, advertising, direct mail delivery, or

television and radio campaigns.

The watershed council is then in a position to stimulate such landowner

exchange. As mentioned earlier regarding water rights knowledge, the Umpqua Basin

Watershed Council is an existing forum that allows exchange of information regarding

watershed principles, programs and activities. Council participants often remark that

this exchange of ideas and information on a personal level is one of the most important

features of the council. It is in this forum that landowners can ask a range of agency
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personnel and landowners to respond to various queries and rumors and seek

clarification.

For example, a few of the landowners express caution with respect to reducing

irrigation for fear of losing their water right. During watershed council meetings

agency staff explain that rights only have to be exercised once per five years. The

water rights issue frequently appears at watershed council functions. Another issue

relates to private property rights concerns. One council member requests privacy

requirements from various agencies because he keeps hearing horror stories from other

landowners and wants to find out exactly what is entailed when landowners enter into

conservation agreements. The hearsay among landowners in this case actually reduces

adoption due to fear. Therefore, there is a reiterated need to use the watershed council

to increase information exchange among landowners as well as between landowners

and other agencies and organizations.

Almost all interviewees in Deer Creek and Myrtle Creek mention the 1996-97

landowner workshops held by the Douglas Soil and Water Conservation District and

how helpful they were. One landowner even suggests having meetings at least once a

year and maybe twice a year. However, there is a concern with lack of follow up after

the meetings. Some agency people failed to visit landowners or contact them regarding

programs. Similarly, some landowners were not contacted after a field visit was

conducted. Without suitable follow-up people could grow disenchanted with the

process.
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IV.3.4.4. Independence, risk and science

The last two major factors in conservation adoption are belief in scientific

experimentation in private watersheds and a tendency to tell other landowners about

conservation decisions. Both of these factors impact upland agricultural practices such

as off-stream livestock water developments as well as riparian ecological practices

such as tree-planting and fish screens. Both factors entail risk taking behavior

considering the strong world views landowners have regarding independence, property

rights and the government.

Interviews suggest that landowners are reluctant to tell other landowners about

conservation practices for fear of challenging other landowners' private property

rights. However, landowners who are able to mitigate such concerns are more likely

to adopt certain conservation practices. As mentioned earlier, there is a

methodological concern that it is in fact the adoption of conservation practices that

then enables the landowner to tell other landowners. A landowner cannot tell others

until the landowner has adopted the practice. Therefore the choice of response

variable (adoption) and explanatory variable (telling other landowners) is not as clear

as it could be.

Risk is also involved regarding scientific experimentation in watersheds.

Landowners are skeptical of government involvement in conservation issues. It is the

perceived failures regarding watershed experimentation that has led to a loss of

government credibility. However, the survey data indicate that there are still

landowners who believe in the experimental approach, and perhaps governmental
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agencies need to take a more overt and transparent approach toward conservation that

acknowledges the uncertainty involved. Interviews suggest that tree planting has a

variable success rate and so landowners must be willing to acknowledge the

uncertainty regarding success.

IV.3.4.5. Adoption Specialization Implications

It appears that there is indeed adoption specialization occurring here with

agricultural landowners. Different factors explain different types of conservation

adoption (Table 29). Such differentiation has important implications for conservation

programs. However, there appears to be little pattern with respect to the combination

of practices that are adopted simultaneously by a landowner.

The first set of practices relate to upland, agricultural practices. For example, a

strong belief in scientific experimentation is a major factor in adopting off-stream

water developments. This is rather surprising since off-stream water developments are

the most frequently adopted conservation practice. Seeking advice from agencies or

organizations and being very familiar with the watershed council are major factors

predicting adoption of rotational grazing. This reiterates that rotational grazing

requires a higher degree of management than non-rotational grazing.

The second set of practices relate to riparian and ecological practices. As

mentioned earlier, irrigation is the major factor in implementing riparian fencing

though the association is linked to sharing decisions with a spouse and seeking

information regarding the landowner survey. Adopting riparian tree planting depends

on an acknowledgment that streambank erosion is a problem, a feeling of being well-
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informed regarding conservation issues and experience with successfully transferring a

conservation practice to another landowner. Certainly it appears that planting trees is

not a decision that comes lightly compared to other conservation practices. Lastly, a

tendency to tell other landowners about conservation practices increases the

probability that landowners will install fish screens on irrigation diversions. Such

evidence suggests that word-of-mouth is the main way that fish screen adoption is

spreading among landowners. However, the overall low rate of adoption among

irrigators suggests that there is still a lot of work to be done. The low rate could be

due to the relatively recent interest in promoting fish screens. It could also suggest

that landowner to landowner diffusion is an inefficient manner to promote fish screen

adoption.

IV.4. Conclusion and Application to CAWM

The results of the logistic regression analysis fully address two of the original

research objectives to: 1) identify agricultural landowner participation in watershed

conservation projects and 3) determine the characteristics of participating and non-

participating landowners. The results partially address a third objective: 4) determine

the sociocultural, ecological and geographic constraints to adaptive watershed

management. The logistic regression models produce a different set of significant

explanatory variables for each set of adopters (Table 29). The set of explanatory

variables is also different using the general ADOPT coding as well. So to capture a

range of adopters in resource management plan the general ADOPT is useful.

However, to stimulate different sets of practices in a targeted way, use of the
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specialized models is more appropriate. However, the factors that appear throughout

the most conservation models are irrigation, sharing management decisions with a

spouse, seeking results from the landowner survey, telling other landowners about

conservation decisions, and believing that scientific experimentation is appropriate in

private watersheds. In order to develop conservation programs, planners should not

assume homogeneity of landowners. This means that different explanatory factors

motivate different groups of landowners who have different limiting or driving factors.

Uniform solutions may not apply.

The research findings suggest a different application of adoption-diffusion in

CAWM (Table 30). The strengths of the approach is that now one has a model that

determines the probability of landowner conservation behavior based on concrete

factors. Such an understanding provides guidance to resource management entities

that increase the spread of conservation behavior. Previously identifiedcommon

explanatory factors such as young age, college education, positive environmental

attitudes, recent immigration, large farm size, and frequent interactions with change

agents did not apply in the three study watersheds. All of these factors were included

in the logistic regression model. Perhaps this indicates the lack of predictability of

these factors, but perhaps it reflects the limitations of positivistic-based mail surveys

that seek to quantify respondents' attitudes and characteristics. A deeper explanation

of the significant variables relies on the use of landowner interviews. In order to gain

an understanding of landowners' attitudes and behavior toward the perceived
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advantage, compatibility, viability and observability of conservation practices, a

different theoretical concept and epistemological methodology are needed.



Table 30. Summary of the key attributes of adoption-diffusion in community-based adaptive watershed management

(CAWM).

Core Concept

Attribute

1
Incorporates systems process
Addresses uncertainty
Enables spatial analysis
Incorporates ecological
behavior
Incorporates social behavior
Based on positivist philosophy
Based on interpretivist
philosophy
Provides behavior mechanism
Enables predictive modeling

Adaptive
Management

+

Adoption-
diffusion

Symbolic
Interaction

Community-
based
Conservation

Spatial
Analysis

Watershed
Management

Note: For each concept, the strengths relative to each attribute are indicated by (+).
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V. "This Land Is My Land:" Landowner World Views in Watershed
Conservation.

V. 1. Literature Review

Due to the mixed predictive response of traditional adoption-diffusion

variables, an alternative world view needs to be established for community-based

adaptive watershed management (CAWM). Such a world view indicates that it is

not only structural features such as demographics, land size or residency length that

influence adoption behavior. Symbolic interaction provides the complementary

woridview to adoption-diffusion in the context of CAWM.

Saltiel et al.(1994) suggest that the adoption-diffusion model is not

appropriate for adoption of conservation practices because there is a lack of

profitability associated with such measures. Farmers are more willing to adopt

conservation practices if financial compensation increases (Lant et al. 1995a, b).

However, some studies reveal that economic factors can be overshadowed by

informational and physical factors as main reasons for adopting conservation

behavior (Nowak 1987).

Others have challenged the applicability of the adoption-diffusion model

itself. While adoption-diffusion research typically utilizes a more quantitative,

positivist approach, symbolic interaction embodies the qualitative or interpretivist

approach. It is built on the belief that people behave toward their environment

based on their experiential and perceptual involvement (Blumer 1969). Such an

involvement is ongoing. Such interactions lead people, including landowners, to

develop a sense of place that may defy quantification (Brandenburg and Carrol
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1995; Meekison and Higgs 1998). Such place development impacts how

landowners view the environment and the need to adopt conservation practices.

This has important implications for adaptive management as without the adoption

of conservation practices there is no experimentation or implementation that

requires monitoring and evaluation. The lack of quantification also suggests that

interpretation of the logistic regression results in Chapter IV requires a different

perspective for analysis.

Our environment is socially constructed by assigning "symbols to the

objects, creatures, and circumstances that surround us, and we alter it or leave it

alone according to the symbols we have assigned to it. A landscape, then, is a

reflection of the relationship of a group's beliefs, values, and symbols to their

environment" (Glenna 1996:21). In contrast to landscape ecology, landscape

sociology explores how peoples' relationships with the landscape are affected by

the social relationships in which they interact (Brandenburg and Carrol 1995;

Glenna 1996; Meekison and Higgs 1998). Social relationships influence farmers'

perceptions of the severity of resource damage on their properties, which

subsequently affects the likelihood of implementing preventative conservation

measures (Curtis and DeLacy 1996). Therefore if one is to try to stimulate

landowner participation in conservation through CAWM, there is a strong need to

determine how landowners view the land and how they interact with each other.

One must account for how symbolic interaction can produce different, even

competing, ways of assigning meaning to and altering the landscape (Glenna 1996).
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Such relationships cannot be parameterized into some predictive model or formula

that governs landscape perception and behavior. Such a positivist approach ignores

"the importance of the different historical spaces in which different individuals are

located.. .the ability to consider different ways to perceive different objects and to

share different perspectives with others" (Glenna 1996:24). Farmers with different

symbolic interactions with society and the landscape often treat their landscape in

different ways. This difference in conservation behavior provides the different

treatments that are tested using the adaptive approach within CAWM. If differing

social constructions of the landscape lead to different conservation behavior, the

issue becomes whether the entire symbolic process produces different ecological

outcomes. If so then conservation and incentive programs need to target the

symbolic meanings possessed by different sets of landowners.

Landscapes are socially constructed through the interactionist process that

results in developing a sense of place (Brandenburg and Carrol 1995; Williams and

Patterson 1996). Such sense of place can explain the variability in perception of

environmental risk as it relates to demographic factors such as ethnicity,

socioeconomic status and gender (Rejeski 1993). Landowners have specific

knowledge of local conditions formed from their interaction with their setting (for

details see the Environment heading in section V.3). Landowners indicate that they

feel they have knowledge built from experience but that decision-makers either do

not ask for this knowledge, or decision-makers dismiss such knowledge as

anecdotal. The differences are philosophical and relate to different ontological
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beliefs in the existence of reality and to different epistemological differences in the

way science is used to understand reality. Naturally, there is a call to incorporate

local knowledge into scientific research and management (Dewalt 1994; Lyon

1996). Once again, adaptive management provides the conceptual foundation to

enable local knowledge to contribute to conservation models and hypotheses to

test. Landowners reluctance to participate in conservation may relate to the lack of

local knowledge present in the models that drive resource management.

Given the discussion on symbolic interaction, "depending on farmers'

knowledge orientations they may utilize quite different criteria to determine the

reliability and applicability of new information" (Raedeke and Rikoon 1997:145).

Therefore, all local knowledge is not the same, nor may it be indicative of "true"

ecological conditions. Landowners in a given local area may still take different

approaches to deriving their local knowledge.

In CAWM there is a strong relationship among the key theoretical

components of adaptive management, adoption-diffusion, symbolic interaction,

community-based management, spatial analysis and watershed management.

Through symbolic interaction people such as landowners develop a sense of place

that may defy quantification. Such place development impacts how landowners

view the environment and the need to adopt conservation practices. The task then

is to probe into the particular attitudes of landowners in the Calapooya, Deer Creek

and Myrtle Creek watersheds to determine the key factors and issues that drive

conservation decisions.
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V. 2. Methods

Purposive interview sampling was conducted with 22 agricultural

landowners in the Calapooya (n=3), Deer Creek (n=8) and Myrtle Creek (n=l 1)

watersheds in the Spring of 1997. The sampling regime sought a set of landowners

that included influential landowners, known adopters of conservation practices,

random landowners, and landowners that occupied various geographic regions

within the watersheds. Landowners in the Calapooya basin regularly rejected

attempts to arrange interviews. Since the interviews occurred into May and June

some landowners needed to conduct fieldwork such as cutting and baling hay.

Landowners were contacted by phone to arrange on-farm open-ended interviews.

The purposes of the open-ended interviews were to determine the attitudes toward

watershed conservation, the types of conservation practices utilized, and some of

the barriers impeding adoption of conservation practices. Although interview data

provide rich descriptions, they lack quantitative generalizability. As such, during

the chapter discussion data from the quantitative mail survey are used to add further

context (see Chapter IV.2.).

To implement the sampling regime, a list of landowners was obtained from

the Douglas County Soil and Water Conservation District (SWCD). The list

consisted of landowners who had attended recent meetings in the Myrtle Creek and

Deer Creek watersheds. Those landowners that had actively cooperated with the

SWCD were telephoned to arrange an interview. A list of the proposed interest
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categories is contained in the interview guide in the Appendix A. A few

landowners' names were also obtained through a Farm Bureau employee and

through referral by other landowners. The Douglas County Tax Assessment

Database and property maps were used to obtain a random list of landowners who

either were not known prominently in the watershed or had not participated in

various conservation programs. The maps were used to try to sample landowners

in different parts of the watershed.

Except for the first meeting at a restaurant in Roseburg, meetings were

conducted at the landowner's home and some visits included tours of the farm and

ranch. All interviews were conducted April-June 1997 during daylight hours on

weekdays. The interviews usually lasted two hours and were tape-recorded most of

the time. A consent form was available for those who wanted to read it (see

Appendix B.). After reading the informed consent form and listening to me explain

my obligation to assure confidentiality, all landowners gave verbal consent to

participate in the interview and be recorded. Of the 22 interviews only three were

conducted without tape recorders. The reasons for not recording included loud

background noise in the cab of a moving truck, lack of a blank tape, and an overt

attempt to try interviewing without a recorder. Each interview proceeded in a

unique fashion although an interview guide was used (see Appendix A).

Data originate primarily from the interviews but also include some data

from the survey (see Chapter IV.2.) and participant observation of the watershed

council (see Chapter VI.2.). Direct quotations from landowners add depth to the
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explanations of the world view and act to allow the reader to hear the perspectives

of landowners in their own voices. Most quotations represent the most prevalent

opinions of the landowners interviewed. Some quotes represent diverse and even

opposing beliefs among landowners. Landowners' names and their respective

watersheds remain anonymous to protect the identity of the participants.

Analysis of qualitative data from interviews and the survey follows the

grounded theory approach (Strauss and Corbin 1990). Qualitative analysis "is

conceived as an emergent product of a process of gradual induction" (Lofland and

Lofland 1995:18 1). For each interview transcript words, phrases and sentences

represent items that are coded regarding the concepts they reveal. Coding is a

process of classification based on the content revealed through the interviews. This

process of open coding can result in one sentence receiving multiple codings. The

coding process helps label, separate, compile and organize the data and concepts

(Lofland and Lofland 1995). After completing the initial coding, the process is

repeated with the goal of finding the major themes that emerge by looking for

patterns among the codes (Fetterman 1989; Strauss and Corbin 1990; Babbie 1995;

Lofland and Lofland 1995).

To add depth to the analysis one looks for the various properties and

dimensions that comprise each theme. After each round of coding the emergent

themes form hypotheses that are tested in subsequent coding. The iterations

continue through an inductive process until a theory emerges that fully describes

the phenomenon in question (Strauss and Corbin 1990; Lofland and Lofland 1995).
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The process continues by comparing the emergent themes of each interview. Initial

analysis occurs immediately after one interview and prior to a subsequent

interview. Final analysis occurs at the conclusion of data gathering.

The total set of interviews is then used to evaluate the representativeness of

each emergent theme. Such triangulation improves the quality and accuracy of the

interpretation (Fetterman 1989). Finally, a set of themes emerges that captures the

key phenomenon or phenomena occurring among the landowners in the study. The

goal of qualitative analysis is to represent the interviewee or survey respondents'

perspective of reality (Fetterman 1989; Lofland and Lofland 1995).

V. 3. Analysis and Results

V.3.1. Introduction

A full understanding of landowner attitudes can assist watershed councils,

government agencies and others to develop conservation programs that truly match

the sociocultural context of the three watersheds. Throughout the interviews,

surveys and watershed council meetings the two key themes that arise are

landowners' independence and belief in private property rights. These two then

combine with landowners' perspectives of the environment, landowners' attitudes

towards government, and ultimately landowners' attitudes toward the practices and

programs that comprise conservation (Figure 20).

Agricultural landownership creates strong meaning and importance.

However, even among landowners with shared economic dependence on
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agriculture, diversity exists regarding the value systems operating within these

watersheds. Simply understanding the socioeconomic structure of the watershed

may not fully explain the underlying world view prevalent in these watersheds.

Whatever conservation strategy is designed, failure to fit within landowners'

overall world views for ownership would be a major problem during

implementation. The prevailing world view sets the stage for how landowners then

view conservation and conservation programs.

Private Property
Rights

Environment
Resilience

Figure 20. Relative strength of key themes that comprise landowner conservation
world view. Thicker arrows indicate the relative strengths of each theme.
Directional arrows indicate direction of influence from one theme to another.
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V.3.2. Independence

Perhaps the most important aspect of world view that emerged is the

independence expressed by the landowners. They feel like their lifestyle is

threatened by inappropriate conservation measures. Survey respondents identify

the main motivations for continued agricultural ownership in descending frequency

as enjoyment of a rural agricultural lifestyle, financial reward, freedom to make

decisions, and open space away from the city. Deeper understanding of the

strength of landowners' independence can be gleaned from in-depth interviews.

One landowner states that he prefers not to work in a cooperative group

within the watershed, at least right now. He instead chooses to begin testing water

quality with only two other landowners because getting more than three ranchers

together promotes bickering.

But you know ranchers are individualists. If you get more than three
or four in a group it seems like they all want to go in a little different
direction. The three of us along with some people from OSU, we
probably will at some point get others involved. But at this point the
watershed issue is a pretty touchy subject for a lot of people, and
they really don't understand that if we don't do something the feds
are going to do something. So we thought if we started with a small
group and got something going so that people could see that it's
workable. Get people comfortable a few at a time so we could make
the program work rather than have a large group and everybody
raising hell about their own little issue.

Landowners feel so strongly about independence that they act without

receiving outside support, either technical or monetary. Although some of the

reasons relate to fear of government strings and regulations, some of the reason

derives from an understanding of what needs to be done and just doing it. One
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landowner installs his own "riprap" to prevent streambank erosion even though he

could receive technical and financial assistance:

I wasn't interested particularly. It would have been nice if they'd
picked up some cost and they would have. But hell it was only
ended up costing me about $8000 so it was worth it and did what I
wanted it to do.

This same independence and readiness to act was reiterated numerous times.

We had a coyote problem about three years ago. We had one in here
killing, there again we have a county trapper but he really didn't
seem very interested in taking care of my coyote problem. So I just
hired a professional trapper to just get the damn thing. Yeah, it cost
me $250, but by the time, hell I'd lost probably $3000 worth of
sheep so that was a pretty cheap investment.

The preceding statement indicates how a strong independent streak has

implications for developing conservation programs.

Other landowners stress the importance of the agricultural lifestyle this

way:

Husband: The only people I know that actually earn all of their
money from cattle are running 800 head, it takes that many. If you
consider that we're selling cattle today across the scales for the same
price that we did 10 years ago it's not a growth industry [laughter].
It's tough to make money doing this. You wouldn't do this if you
didn't like it.
Wife: That's the absolute truth. Nobody would work this hard for
so little [laughter]. It's just kind of, you either love it or you don't do
it. It's just that way.

Although landowners do indicate the importance of financial rewards, the

greater theme appears to be a love of the agricultural and rural lifestyles.

Landowners, regardless of size or residency length, want to maintain their lifestyle

and strongly defend anything that threatens such a lifestyle. Most landowners are
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happy with their current lifestyle choice and do not wish to move somewhere else

or change what they are doing. However, some feel that constraining their right to

do what they want with their property can risk their quality of life by forcing

landowners to act contrary to what they believe.

V.3.3. Private Property Rights

We just don't like people out here tromping around. We're strong
believers in property rights. If we buy a piece a property we have a
right to manage that property however we want as long as we're
aren't hurting someone else.

I own the deed to the property, I own the trees, the creek bank, the
ground under the creek. If I want to cut down a tree, I have every
right to do it. I don't want to cut any trees down, but if I did the
government can't stop me.

Although adoption-diffusion theory suggests that innovators have the most

access to information and can be used to spread an innovation, the landowners in

these watersheds do not appear to communicate strongly with their neighbors or

others regarding the conservation practices they have initiated. The strong private

property rights ethic dissuades landowners from telling each other what to do on

their own property even when landowners see unacceptable behavior. Further,

such property rights values even discourage landowners from discussing

agricultural management or conservation measures with each other. The mere

suggestion of a conservation strategy can be misconstrued as infringing on

individual property rights. Therefore the spread of agricultural and conservation

innovations progresses slowly.
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One landowner acknowledges that an old-timer neighbor switched from

using square bales of hay to using round bales of hay after watching how efficient

the landowner was in harvesting and storing round bales. However, other

landowners that use round bales cannot explain why their neighbors still use square

bales, since they haven't discussed the benefits with their neighbors. A world view

rooted in independence and private property rights alters the sharing of

conservation information among watershed residents.

A very conservation-minded landowner has no idea what his neighbors and

other landowners think about all his conservation projects. He scratches his head

and says I have seen more in one day about his conservation practices than his

neighbors have ever seen. He acknowledges that the isolation and independence of

farmers and ranchers has cost them. In 1996, Oregonians rejected ballot Measure

38 that proposed to ban livestock from streams if those streams failed to meet water

quality standards. The landowner explains that despite the measure's failure, he

realizes that he and other landowners need to spread the word to the public and

others that landowners are in fact practicing good conservation. Other landowners

echo the sentiment.

Yeah, yeah, well people in agriculture, and forestry I think are
finally waking up to the fact that we do have to get our message
across and so you know, so people like the Small Woodland
Association and Oregon Farm Bureau are working on trying to get
this message across. For example, school programs and summer
seminars for grade school teachers provide them with materials that
they can use to make kids aware that it isn't from Safeway that they
get their milk and hamburger. It's from the land and the people that
operate on the land.
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The individualistic nature impacts the spread of innovations from landowner to

landowner.

Oh yeah, you know there's a few people you pass that information
on to and others you know that it's going to fall on deaf ears and
they don't give a damn. So if somebody I can see has a problem that
I don't that I can sit and visit with, and I can have input that is
worthwhile, I will certainly give it to them.

Information spreads by word of mouth albeit slowly. One landowner

acknowledges that a few landowners have indeed accepted his advice on

implementing some management changes, but that such interactions are infrequent

due to his busy schedule.

On some things especially as far as doing some planting where it
would do some good to stop some erosion. In some cases they've
done a little bit of ditching that actually helped keep their fields a
little drier for their livestock, plus did a little better job of draining
their fields. But for the most part I've just, I've had a pretty busy life
so I just don't get around a whole lot.

Providing a safe non-threatening and non judgmental environment can

foster more landowner to landowner assistance.

I think the place that we trade more ideas than anywhere is that I'm
on the board of [local school committee]. When we get together for
a meeting every month or two well everybody talks about their
current problems whether it's lambing or calving or haying, getting
rid of water or whatever. That's kind of a time where you have a
chance to say, hey have you tried this, and other guys do the same
thing. But it's a user-friendly group because we're all there as
volunteers as a steering committee and we don't have anybody
looking over our shoulder I guess.

However, a few of the more recently arrived landowners use a more active

approach to getting information among their peers. These arrivals tend to be less

constrained by the traditional local tendency of learning as you go and doing as
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your parents did it. Newcomers are aware of how their views are not the same as

the longer-term residents. Newcomers also are less likely to view receiving advice

from their peers or others as a threat to their private property rights.

Well what you've said is true, that farmers and people in agriculture
and timber are very independent minded. But the ones who I think
are the ones who are more successful, the ones who are going to
make a difference, ones not just living from hand to mouth, are the
ones who do compare notes and listen and looking for new ideas.
That's the kind of operators that we're trying to be. There's so
much to learn and you never know when you are going to learn
something by listening to what other people are doing. But you are
quite right, there are a lot of people in agriculture whose attitude is
this is the way I do it, it's always worked for me.

V.3.4. Environment

Survey results indicate a majority (60%) of landowners recognize that the biggest

problem in their watersheds is the reduced fish runs (Figure 21). They also view

reduced summer water quantity (53%), streambank erosion (50%), and poor water

quality (50%) as problems (Figure 21). Fewer numbers of landowners

acknowledge flooding (45%) or reduced riparian vegetation (39%) as a problem

(Figure 21). While most landowners (55%) rate watershed conditions as important,

fewer are very satisfied (34%) with watershed conditions (Figure 22). Neither do

they feel they are very informed (28%) regarding watershed issues (Figure 22).
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Fish WQuan WQuaI Erosion Flood Veg

Figure 21. Percentage of Landowners Indicating Various Watershed Problems.

Fish = Reduced fish runs; WQuan = Reduced summer water quantity; WQual =
Poor water quality; Erosion = Streambank erosion; Flood = Flooding; Veg = Loss
of streambank vegetation
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Figure 22. Landowner Attitudes Toward Importance of Watershed Issues,
Satisfaction With Watershed Conditions, Feeling Informed About Watershed Issues
and Knowledge of Watershed Council.

Import = Watershed issues are important; Satisfy = Satisfied with watershed
conditions; Inform = Informed about watershed issues; WC = Knowledgeable
about watershed council.
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and private property rights. The issues that illustrate how landowners view their

environment are how they describe the resiliency of nature, the way they describe

irrigation impacts, and how they believe that agriculture has been made a scapegoat

for the demise of watershed conditions.

And that's another thing about cleaning up these creeks. Of
everybody I know up and down this creek there's not very many
ardent fishermen. So why would somebody who belongs to the
Oregon Fly fishing club expect me to get excited about a bunch of
damn fish out here in the creek, hell I don't fish (laugh). I want
clean water for my grandkids to go play in the creek and if they
catch a fish, that's great. And I want water there for the livestock if I
need it. Those are my concerns. I could give less than a damn about
how many fish come up that creek. That's just me, cause I don't go
fishin.

People feel that despite some poor ecological conditions, that recovery will

come eventually and the situation is not as bad as people think. A landowner

describes the status of some instream structures and riparian plantings that had been

implemented this way:

For probably ten years it's held up. It kind of got rattled last winter
some because we did have a considerable amount of flow. The
creek was about twenty feet that side of that walnut tree, but the
creek has healed up a lot since we first moved here. Thirty-five
years ago you could drive up this road and you could see there
wasn't a lot of alder trees; and just over long period of time and not
having a lot of major floods I think helped considerably too. A lot
of this stuff got reestablished and the creeks run back over.
Fortunately most of it held last winter too with these other new
floods that we've had.
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Another landowner remarked:

A lot of things that people unfamiliar with agriculture want to do are
based on a misconception as to how vigorous our earth is and how
self-renewing it is. The outrage that the public expressed a few years
ago at the bum in Yellowstone Park when things were allowed to
just bum. The sorrow and sadness of the Mt. St. Helens devastation
which was not man caused, and yet in both of those places the earth
is renewing itself, it's recovering remarkably. I think if that's what I
understand. Another example is Tillamook State Forest where
nobody would ever have thought that with that kind of destruction,
anything of value could grow from it. And yet that is a beautiful
lush forest that is also providing economic benefit precisely because
it is being managed properly.

The second major watershed problem identified through the landowner

survey issue after reduced fish runs is the reduced summer water quantity in the

area's streams (Figure 21). While acknowledging that reduced summer stream flow

is a problem, landowners temper their concerns with their strong belief in property

rights and a feeling that summer flow can be ameliorated through anthropogenic

measures. This concern manifests itself in the water right system.

We've had a couple of years that it got really low. A neighbor up
the road was doing a lot of irrigation and so the creek nearly dried
up, in fact it did dry up in spots. But you know the guy's got water
rights you can't hardly go tell him 'hey shut the water off. What are
you going to do? The other answer is go up and build a reservoir.
Then everybody's got water. Conservation is a whole lot of things.

However, this concern regarding reduced summer stream flow is exacerbated by

landowners' independence and belief in property rights that reduces the existence of

cooperative behavior, although people realize the need for cooperation. It is one

thing to recognize that a problem exists such as reduced summer flow. It is another

to realize that the solution might be cooperating to avoid government intervention.
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Yet landowners' own recognition of the lack of cooperation among landowners

only further constrains efforts toward further cooperation.

Although these landowners recognize that some problems exist in the

watershed and are willing to accept some blame for agriculture's contribution to

poorer watershed conditions, they quickly point out that there are other causes that

perhaps exceed the importance of farming or ranching. The examples include

over-fishing in the ocean, poor logging practices and simply poor science that

overstates the problem.

I can't afford to support the salmon industry. And the impetus
behind this thing is fisheries are up in arms because they say that,
'man all that cattle and all that grazing and logging has decimated
the coho population and now they're endangered we can't fish for
them anymore.' Well how many fish do they catch? Excuse me but
aren't they the ones who are catching the fish? Why should I
subsidize the fishing industry?

Additionally, urban populations also share the blame for reduced water

quality. In Deer Creek and Myrtle Creek agricultural areas lie higher in the

watershed than urban areas, while in the Calapooya Oakland and Sutherlin form

urban areas in the middle portion of the watershed. Landowners often point to the

lack of attention directed at urban pollution issues.

The TMDL [total maximum daily load-an indicator of total
pollution] problem is not from agriculture, but from people in cities
and automobiles. Agriculture hasn't contributed much to the water
pollution. We haven't changed much in our operation in probably
100 years. If anything we're more efficient. One hundred years ago
there were all kinds of fish in the streams, we haven't done anything
to change that, its the urban environment that has changed to cause
that.
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Further, landowners feel that they live closer to the land and have a better

understanding of the environment and natural processes than people who live

more removed from the land. Landowners' local knowledge often conflicts with

Oregon public opinion and the landowners' belief they are suffering the

consequences. Such suffering in their view results from the growing urban-rural

dichotomy.

The most recent thing is Measure 38. That was a really contentious
issue. I never thought I'd live to be old enough to see a farmer or
rancher being painted [and] demonized with this industry paintbrush
that they use now. 'You are part of the extraction industry group.
And you're wrecking the land and you're trashing the water.

Farmers and ranchers feel insulted that people question their stewardship.

They believe that farmers and ranchers have to be good conservationists or they

would run themselves out of business. When I ask them what they thought about

watershed management I receive some frustrated responses.

I don't know what you mean by watershed management, we being in
agriculture have to take all those things into consideration to
survive. It's of great concern to us. We do good watershed
management we think to keep it like it is. We want good watershed
management probably more than anybody else because it affects us
personally, monetarily. If we don't take care of our property and let
it erode or wash away then we haven't got anything to make a living
on.

Another landowner linked the notions of property rights and stewardship this way:

A lot of the guys say 'well it's my land I can do anything, any damn
thing I want to on it'. No you can't. Lot of things you can't do
because they are harmful to your neighbor,-harmful to your
community. And you have to run your place in a responsible
manner. And if you can't run your place in a responsible manner
then someone has to help you get there.
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V.3.5. Government

Fish and Wildlife are really a good bunch of guys on a personal
level. But anytime they write something down it ends up in Salem.
Those boys have an enforcement arm too. They can cost you money.
And somebody like us that between my retirement income and what
we make off the ranch here, we don't have any slush fund to hire an
attorney to fight those bastards. So I would just as soon not have
them out here.

Of course I take advantage of the help from the extension service
and other government agencies, our tax dollars pay for it.

As evidenced by these opening quotes, landowners disagree regarding the exact

role of government. Some want technical assistance but say that a lot of financial

help isn't needed as landowners just use money as an excuse. Yet others desire

technical and financial help but don't want strict prescriptive formulas. Survey

results indicate support for increasing flexibility of government conservation

programs and reducing the number and complexity of government permits and

applications (Figure 23). Survey respondents also list reduced government

involvement as one of the top five suggested conservation incentives. People want

to be left alone with the belief that landowners can figure it out. One landowner

wants government to back off but believes that the worst mistake is to leave

conservation decisions only to landowners. He remarks, "we'd just screw it up."
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Figure 23. Barriers to Landowner Participation in Conservation.

$=funds; Info=information; Flex=government flexibility; Fine=worried about
getting fined; Applic=long applications and permits; Soil=soil, flooding and
topography.

Although some are absolutely against working with any government

agency, it appears that the quality of the interaction serves to guide landowner

views toward government intervention. The level of cooperation with agencies and

organizations depends on the levels of bureaucracy and flexibility, which ultimately

leads to the level of credibility agencies engender. For example, the Fish and

Wildlife Commission receives support because the commission responded to

landowners' requests to change the hunting regulations so that more hunting

pressure could be extended on cougars that eat their livestock. Therefore

landowners respond to both a process and results-oriented approach.

Landowners believe that programs should be flexible, to allowing them to

tailor programs to the specific needs of each landowner. As one landowner

indicated, "the government just gets too damn black and white. We need to be able

to work in the gray areas." One discontinued program receives frequent mention.

The Agriculture Stabilization and Conservation Service (now known as the Farm

$
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Services Agency, FSA) promoted the clearing of tree cover and its conversion to

pasture. A landowner participated in the program, but decided that he did not want

to pull all the oak tree stumps from his hillside because he thought their removal

would promote erosion. However, he was told that in order to receive the money he

had to remove the stumps. As a result the landowner now views government

programs as riddled with inflexibility.

For the most part I've come to the conclusion that things are just
better done if we just do 'em ourselves on our own. It's great to get
the technical assistance, but when you start using the government's
money and programs, the programs are generally so generic they
don't fit everybody. Really what the hell difference does it make if
you got 30 stumps out there that are this big around, its not gonna
take away that much pasture ground. You know and to spend the
money to push em out is pointless. But with this program in order to
get your money that's what you had to do, you know.

Such experiences coupled with landowners existing independence only

worsen interactions with government agencies. Agencies that provide flexibility

foster greater participation of landowners in conservation programs. Landowners

have ideas to improve flexibility of government agencies.

If Fish and Wildlife said hey, if you come to us with something and
say in a report, and say look I got these kind of problems here and I
can't afford to fix them. We will come in and offer you some no-
cost or minimal cost solutions and if or maybe we'll give you money
but if it can't be fixed, we'll put it in our database for a day when we
can get around to fixing it. But we're not going to come down here
with a big hammer and say you're out of line and you're going to
have to fix it no matter what the cost.

Similarly, during watershed council meetings landowners want to know

what it means when an agency person visits a private landowner. Landowners

would like to invite agency staff to visit to address specific problems. However,
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landowners are fearful that agencies lack the flexibility to turn a blind eye to

regulatory problems that the landowner has yet to address. Landowners believe

such a "no surprises" clause would certainly promote agency-landowner

interaction.

He's scared if we go and we ask for help they're going to come down
here and say 'now that's gotta be done sorry we don't have the
money.' And really we don't have near the problems that some other
people do. But I think that a lot of people feel the same way we do.
They're just scared to ask for help for fear that they're going to lose
their property because they can't fix it.

Another way of putting it I guess is that people in agriculture have a
great deal of respect for people in agriculture. But not much respect
for people who claim to know a lot about agriculture but are not
there with their hands in the dirt.

As mentioned earlier, the level of cooperation with agencies depends on the

level of credibility those agencies engender. Landowners hold a certain kind of

knowledge they believe scientists and agency people sitting in offices cannot

understand. As a result of past and current encounters, most landowners express a

lack of confidence in politicians, organizations, agencies and scientists.

The most cited example of the lack of scientific credibility remains the

decision to remove all woody debris from streams in the 1960s, only to now spend

a great deal of effort to put debris back in streams.

There needs to be flexibility, the government doesn't always know
what's right. They used to tell people to clean the debris out of
streams, now they are telling people to put debris back into the
stream. Some of their ways they're all right, but some of the ways
are experimental. So I tend to take a lot of their ideas with a grain of
salt. I guess the older you get, the more things you can reflect on
what's happened over the years. It tends to make you more of a
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skeptic on some of the new things that come up. Because the last
three things they tried was gonna win the war and none of em did.

In a more recent example, landowners skeptically view the Department of

Environmental Quality's water temperature standards because they believe that

very few of the standards relate to historical information and apply one standard to

all watersheds. At the same time people hear that each watershed operates slightly

differently. In the Deer Creek area landowners resent DEQ for being unfair in

delineating the entire watershed as polluted based on a single sampling station

within the Roseburg city limits.

They say Deer Creek is the most polluted stream in the Umpqua
Basin. Well they took the reading right there under the bridge right
where the river enters the South Umpqua River. Come out here in
Dixonville and things look pretty good. Now the SWCD [Soil and
Water Conservation District] did some sampling right out here, and
they said right up from the pellet mill down here on up there is no
problem. Yet DEQ won't accept that. They said it doesn't make
any difference what is up here, it's still the most polluted river in
the South Umpqua. We're sorry but you're going to have to clean it
up between Dixonville and Roseburg.

Not all agencies rate equally regarding credibility. Many landowners

support the Extension Service.

Through the county extension agent, he's been very cooperative and
very helpful, in trying to get things going. He brought in a guy from
range management, a specialist from Corvallis. Monday we had a
meeting with him. He's done a lot of the temperature monitoring in
the streams in Eastern Oregon and some other watersheds. He kind
of went over our watershed here in Deer Creek and gave us some
ideas on where we should be putting the monitors at and suggested
that we put in a request for some grant money so that's what we're
going to do.



119

Most government agencies receive the ire of landowners, but not in an equitable

fashion. The Department of Environmental Quality is the only agency that receives

derision from everyone. The distaste for DEQ is so strong that a conservation-

minded landowner halted a fencing project with the local SWCD once the

landowner discovered that the cost-share funds originated from DEQ. The same

landowner at his kitchen table said the only reason he would not speak to me is if I

worked for DEQ. Another expressed his thoughts this way:

DEQ is a scary outfit to deal with. When one state agency gets
information on your ranch, let's say that stream survey. It becomes
public property. The first parts of the public that gets it are other
agencies, Fish and Wildlife, DEQ. And this lady came down at the
first meeting of the watershed council [actually a landowner meeting
sponsored by the SWCD] and she's from DEQ. And she left asking
somebody she said, 'I just don't understand why all those people are
so hostile towards DEQ.

Credibility is also gained by working with others who have had similar

experiences. Landowners don't have much respect for academia and "book

learning." More important is the common sense supplementation of book learning

with practical experience. Without such experience landowners are suspicious of

agency and organization staff regardless of orientation or specialty.

V.3.6. Conservation

With a better realization regarding landowner perceptions of problems and

understanding of watershed issues, the issue becomes what to do to improve

watershed conditions. Landowners have their own ideas with respect to what needs

to be done regarding conservation. These ideas also mesh with their belief in
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private property rights, independence, environmental resilience and aversion

towards government bureaucracy. These themes affect landowners' perception and

implementation of conservation practices and conservation programs.

Since many landowners think of themselves as stewards within the

watershed, they actively work to conserve their resource by implementing

conservation practices such as off-stream livestock water developments (42%),

rotational grazing (36%), riparian fencing (26%), riparian tree planting (26%) and

fish screens on irrigation diversions (13%) (Figure 24). Some utilize any number

of different practices to maintain the streamside vegetation. A few of the

landowners plant conifers, cottonwoods or alders, while others install fencing or

stream crossings for the cattle to prevent streambank degradation.

42
36

26 26

13

Water Rotate Fence Tree Screens

Figure 24. Percentage of Landowners Adopting Conservation Practices.

Water=off-stream livestock watering; Rotate=rotational grazing; Fence=riparian
fencing; Tree=riparian tree planting; Screens=irrigation fish screens.

However, the most popular conservation practices are to develop off-stream

livestock watering facilities and rotational grazing (Figure 24). These two practices

are implemented largely on the initiative and observation of individual landowners.
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Water is limited in the summer and late fall into September and
October. Most creeks dry up except Deer Creek. Animals
concentrate where the water is. If I build ponds in the back of the
place it prevents cattle from concentrating in the streams and tearing
up the streambanks.

One landowner believes that his calves develop faster weight gain with the

installation of better water developments that keep the calves from travelling larger

distances to drink the dirtier and harder to reach stream water. Landowners see the

direct benefit to livestock but also think that there are indirect benefits for

watershed health in terms of increasing summer stream flows and keeping livestock

away from riparian areas. Thus they are disappointed by the increased bureaucracy

that has developed regarding the number of permits, fees and water rights checks

required prior to establishing new stock ponds.

Landowners are quick to apply more anthropogenic conservation practices

such as ponds, rotational grazing, and streambank stabilization. They are less

likely to try natural riparian recovery methods or even to actively plant native

vegetation. Landowners ambivalently perceive the importance of riparian

vegetation and hence the need to actively protect or restore riparian areas.
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Tree planting is absolutely necessary, some of us do it along
streams. A lot of streams are bordered by timber, of course that has
to be replanted and maintained with a buffer strip by the forest
practices act. Now non-forested areas, some of them don't have
anything, they have bare banks, and as a result have very heavy
washes, nothing to hold them and streams get warm. We have those
people, they don't see any benefit, then they scream when they have
streambank erosion, and want somebody to do something about it,
but they brought it on themselves.

Not only do landowners understand the importance of riparian vegetation, others

are actively promoting riparian re-vegetation efforts.

And willows you know why if they break off, why then they'll shoot
right up you know. You know it's hard to beat them willows taking
care of that creek, but it takes time, it just takes time for them to
grow. Each year they get a little beating. We just planted lots of em.
Took a pipe, actually it was a bar, and drove it down right off the
banks and in the gravel. And just take it, pull the bar out and slide
the willow inside of it. And when the water come up if it broke it
off you know you'd still have that part down in there or lay it down.
A lot of time it just lays them down and they just shoot up. You
gotta have density there. Willows hard to beat but it takes time.

However other landowners have had less success with riparian tree planting efforts.

When I ask whether anything else besides riprap works to stabilize his stream bank

one landowner responds:

Nothing really, they brought out a bunch of trees for me to plant,
none of those survived for whatever the reason. They had a bunch of
pine trees. They weren't sure they were going to make it when we
put em in, but we went ahead and put them in. They didn't make it.

The failure of tree planting efforts is echoed several times. Others think that

blackberry bushes accomplish the same erosion control and shading functions as

planted trees. However, a father and son see that both a short-term anthropogenic

approach works well when combined with a more long-term naturalistic approach.
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Father: Well [agency staff person] come out and we talked it up you
know. And decided on willows, you know and the gabions you
know and through the both of them, well the gabions when the water
come up well why it took the whiplash out of the creek. You know
and that's what it was doing like that, tearing out here and tearing
out here. Well they kind of straightened it out and planted, and
between that and the willows why that's what took care of it. Pretty
much within a couple of years, within a two to three year period
there you know. But you know it takes time for all that to develop.

Son: What helps a lot is you get them trees and all that soot comes
in there and grabs around them trees, I think that makes a lot of
difference in the strength of them trees.

However, some landowners' view of stewardship and the environment leads

them to want to practice an alternative form of conservation that clashes with

current conservation efforts.

One thing we used to do a lot of but we've been pushed out of is
getting in the stream. We used to keep streams pretty cleaned out.
All the farmers did it in the fall before the rains. I can remember a
few years ago when a tree would uproot in a stream we'd take a
CAT or tractor and cut it up or move it out so the water would move
around it and wouldn't plug up. Now we've got so strict with
environmental regulations we're not allowed to hardly get in the
stream. I'm afraid to even get near the stream. Common sense tells
you that you should get downed trees out of the stream, because it
will dam up the stream and wash out around it and cause erosion.
But now I'll get a fine, a penalty, or an assessment.

Using fencing to exclude livestock from creeks draws the most negative

response among conservation practices. Landowners believe that other alternatives

exist that accomplish the same goals as riparian fencing.

The fencing off of the streams, Measure 38 was a really wild
example of that, but you still hear people say you have to fence the
streams. That's not what you want to do. You want to manage your
animals so that it's not what you need to do. You need to manage
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your animals so they don't destroy the stream and the watershed.
Now whether that's fencing or that's rotational grazing which
implies fencing but you don't have to fence that creek, or that stream
or that river. You have to manage your animals so that they're not
on there all the time destroying it. But the idea, the concept of
putting a fence up besides the creek is wrong. The concept of
managing so they don't destroy it is correct. And that's a
responsibility of land ownership. That's just a responsibility that
you have to have. You have to do that.

In addition to conservation practices landowners have ideas regarding

conservation programs. Key components of conservationprograms discussed by

landowners include barriers and incentives, while their overall advice to agencies is

to avoid mandatory regulation.

It's all time and money, when I have the money I don't have the time
and when I have the time I don't have the money; that's the story of a
rancher.

Landowners identify numerous barriers to conservation such as lack of

money, lack of information, lack of flexibility of government programs, fear of

fines, and the complexity of program applications and permits (Figure 23).

Although money and information comprise the most commonly mentioned barriers,

most landowners indicate the existence of multiple barriers.

There's a lot of things on the ranch that we would like to fix, we
don't close our eyes to it. I mean I would like this to be a beautiful
pristine place with absolutely no problems, but financially as a
landowner we are limited you know what we can do. And we take
every step we can to improve the property. Basically what we need
is money to fix some of these things.

Although money is important, landowners express resistance to accepting

financial assistance from governmental agencies for fear of the strings that might be
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attached. Such strings threaten landowners core beliefs of independence and

private property rights.

Although monetary assistance is important, the quantity and quality of

information are also major barriers for landowners. However, as discussed earlier,

landowners often discuss the importance of credibility in absorbing the amount of

information that exists regarding the need to conserve and the methods used to

conserve.

There's also a lack of credible information that I think prevents
people from acknowledging that there are problems in a watershed.
There is plenty of information but a lot of time landowners are
skeptical about the validity of such information. For example I'll
give you the information that's out there on stream temperatures and
their effect on fish, and what is causing the unacceptably high
stream temperatures. That one you can get landowners around here
really upset about. And in general the methods for testing steam
quality landowners just don't believe that information and I can
understand why.

As mentioned in the section on credibility and flexibility, the number of

applications and permits needed to implement conservation practices or enroll in

conservation programs can be a barrier. However, due to the independent nature of

landowners, some practices are implemented without adherence to needed

applications and permits.

There probably are restrictions I'm not sure that we necessarily paid
much attention to them (laughter). That's a terrible thing to say, but
for example the pond that's in front of the house. It's probably not a
pond that would be considered by government employed engineers
as a proper pond. But you know we have a little pond, we put some
goldfish in it and cows will drink out of it and it's nice to look at
from the front of the house.
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Survey respondents believe that the best conservation incentives involve

financial assistance, informational and technical assistance, tax credits, less

governmental involvement and a promotion of stewardship as opposed to

punishment. These incentives reflect landowners' belief in independence, private

property rights, and a reluctance to deal with government. In fact such fear of

government involvement does act as an incentive to spur reluctant landowners to

conserve.

But they eventually will happen because either those people will fix
the bad situation they have or the government will come in and
they'll wish to hell they hadda fixed it on their own.

The number one piece of advice that landowners provide to government

agencies and conservation organizations is to avoid mandatory regulation. This

desire is linked to landowners root attitudes toward independence and private

property rights, and augmented by landowners' experience with government

conservation programs as well as landowners' own experience with various

conservation practices.

If a farmer sees a dollar, he's going to look at it twice and see how
he can get his hands on it. But if you tell him he's gotta do it then
he's just like a mule, and he balks right there. So everything has to
be voluntary and there should be an incentive.

For some, their strong aversion to government involvement in conservation

links with their perception that government programs are strictly about regulations.

So it is understandable that any hint of government involvement can draw

suspicion.
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Whereas, so a different spin is that if you can show people the
advantages of doing something a certain way then a light goes on
and they say, okay. But if you act like you are going to force them
to do it, like introducing legislation, or whatever, then they plant
both their feet in the ground and say `damn it this is my place, this is
my operation, and this is the way I'm going to do it and nobody's
gonna force me to do anything.

It is here where the cooperative approach of working with a flexible, local, non-

governmental agency like a watershed council can be advantageous.

Virtually all the participants emphasize the fact that in principle they are

opposed to regulations. They don't like the idea that someone tells them what to do

with their land or property. It is a situation of control and property rights. Even

though people realize that the regulations have good intentions, just the regulation

itself can backfire. One of the most active conservation-oriented landowners

indicates that although he practices good conservation, if a regulation passes that

forces him to fence streams he will not only refuse to participate, he will actually

go back and actively behave in a non-conservation manner just to prove a point.

V. 4. Conclusion and Application to CAWM

Applying symbolic interaction leads to a deeper understanding of the

worldviews of landowners that structure their conservation decisionmaking.

Determining the prevailing landowner worldviews addresses the research

objectives to: 1) identify agricultural landowner participation in watershed

conservation projects and 3) determine the characteristics of participating and non-

participating landowners. The results partially address a third objective: 4)

determine the sociocultural, ecological and geographic constraints to adaptive
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watershed management. Typically qualitative interpretive concepts, such as

symbolic interaction applied to interview data, produce rich explanatory

mechanisms but lack the quantitative component that assists in extrapolation to the

larger community in question (Table 31). However, through the integrated CAWM

framework, the rich qualitative conclusions can be checked against the quantitative,

but explanatory-poor survey conclusions within the context of adaptive

management (Table 31).

Landowners belief in independence, private property rights, aversion

toward government and belief in environmental resilience complement the

adoption-diffusion discussion (Chapter IV) generated through logistic regression

analysis of mail survey data. It is noted that landowners use of the term property

rights differs from the academic use of the term (see Chapter VI. 1.). Briefly,

landowners emphasize the access and autonomy aspects of private property rights,

without invoking the concomitant responsibilities that property rights entail. Nor

do landowners acknowledge the existence, validity and roles of state and

community property rights that interact with the private property rights possessed

by landowners. Such state property rights govern the use of drinking water,

environmental quality and endangered species protection.

The beliefs in independence, private property rights and government

aversion explain why landowners rely on discussions with their spouse more than

discussions with government agency representatives or other landowners. The

beliefs also contribute to understanding what a risk conservation-oriented
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landowners take by telling other landowners about conservation. Landowners

independence and belief in environmental resilience lead to adopters' favorable

view of scientific experimentation. Such a favorable view of experimentation has

important implications for the implementation of adaptive management as

discussed in Chapter 2. It suggests that landowners are willing to implement

conservation practices, but only those they find acceptable. Those practices are

upland practices such as off-stream livestock watering and rotational grazing that

provide direct economic benefits to landowners.

The issue then becomes determining the ecological benefits of such practices with

respect to riparian practices such as riparian fencing and tree planting. If

landowners structure their conservation decisions based on their symbolic

interaction with the environment and other landowners, the ecological outcome of

such conservation decisions requires attention if such qualitative processes are to

provide management utility (see Chapter VII for discussion of watershed principles

and spatial analysis). The revised adaptive management process proposed in

CAWM (Table 31) offers the capability to take the local knowledge and interests of

landowners and evaluate their ecological efficacy. However, where the symbolic

literature is lacking is in addressing the need to understand how to balance the

worldviews of landowners and the need to collectively approach watershed

management to accomplish ecological outcomes throughout the watershed.

If the development of landscape sociology is to proceed, the spatial

dimensions of landowner constructions of the environment must be pursued.
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Further, in order to ensure the maximum ecological benefits, there is a need to

apply the conservation practices to the key geographic regions (See Chapter VII for

a discussion of the ecological and spatial analysis components).

Thus, the independent mindset of landowners presents a barrier to those

who propose cooperative or community-based institutional solutions. Landowner

aversion towards government challenges a top-down government-based

institutional solution as well. Therefore, the situation requires an institution that

can coordinate and provide the requisite incentives to foster the landowner-

preferred restoration experimentation suggested by CAWM, without infringing on

the strong landowner worldviews of independence, private property rights,

government aversion and environmental resilience.



Table 31. Summary of the key attributes of symbolic interaction in community-based adaptive watershed management
(CAWM).

Core Concept
01.

Adaptive
M t

Adoption-
diff i

Symbolic
I i

Community-
b d

Spatial Watershed

Attribute anagemen us on nteract on ase
Conservation

Analysis Management

Incorporates systems process + +
Addresses uncertainty +
Enables spatial analysis
Incorporates ecological
behavior

+

Incorporates social behavior + +
Based on positivist philosophy + +
Based on interpretivist
philosophy

+

Provides behavior mechanism + +
Enables predictive modeling +

Note: For each concept, the strengths relative to each attribute are indicated by (+).
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VI. Private Lands, Public Waters: The Umpqua Basin Watershed Council

VI. 1. Literature Review

Community-based natural resource management programs are based
on the premises that local populations have a greater interest in the
sustainable use of resources than does the state or distant corporate
managers; that local communities are more cognizant of the
intricacies of local ecological processes and practices; and that they
are more able to effectively mange those resources through local or
`traditional' forms of access (Brosius et al. 1998).

There is increased attention regarding the potential use of community-based

or cooperative approaches to natural resource conservation and management

(Berkes 1989; Hanna 1994; Pinkerton 1994; Lewis 1995; State of Oregon 1997).

Such an approach meshes with the government aversion worldview possessed by

landowners in the Calapooya Creek, Deer Creek and Myrtle Creek watersheds.

However, the strong private property rights beliefs held by landowners questions

the suitability of community-based conservation. The issue then becomes

determining how to modify community-based conservation by successfully

addressing the sociocultural and ecological context of the resource in question.

Such a match is explored through the community-based adaptive watershed

management (CAWM) framework. Community-based management or co-

management can indeed yield advantageous outcomes as long as certain

sociocultural criteria are met. The issue then becomes whether the watershed

council institutions advocated by the Oregon Plan for Salmon and Watersheds can

fit within the CAWM framework as manifested in the three Umpqua Basin
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watersheds. After a review of the basic community-based conservation concepts,

an analysis of the Umpqua Basin Watershed Council follows.

Typically, community-based conservation efforts persist among smaller

resource-based populations outside of the United States (Murphree 1997; Brosius et

al. 1998). Extrapolating the success of small communities to a larger scale might

be difficult due to the heterogeneous, market-based society here in the United

States (Edwards 1994:261). Although changing markets have undermined the

success of local management endeavors, it is not impossible for local management

to exist within the framework of global markets (Edwards 1994; Pinkerton 1994).

However, it has been suggested that, "a long period of stable population size,

location, and resources use is required as an opportunity for local populations to

experiment, learn and adapt to local environments" (Pinkerton 1994:318). Certainly

kinship, tradition and a shared culture or ethnicity improves the chances for local

management to succeed (Edwards 1994). Further the quality of community

participation also impacts the success of community-based efforts (Kusel et al.

1996).

All user groups should be represented in monitoring and
management activities to ensure that all concerns and possible
solutions are represented. Domination of one user group may lead
to alienation of others in long-term management" (Smith, A.
1994:65).

Facilitating the establishment of a successful self-governing community-

based approach entails dealing with a small, discrete and homogenous social

population (Scott 1993; Edwards 1994). Heterogeneity may be measured by
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resource use parameters (species impacted, size of operation, equipment used and

marketing) as well as social parameters (religion, language and ethnicity) (Scott

1993). As heterogeneity increases the probability for conflict increases, which can

undermine the utility of a community-based approach.

A small, homogeneous group is more inclined to share information
required for management and enforcement, and conflicts which arise
from an inequitable distribution of wealth are less prevalent and,
when they occur, less costly to resolve" (Edwards 1994:262).

It may seem obvious but there must also exist a shared sense of community

pertaining to beliefs, norms and reciprocal relationships among members, although

whether community begets cooperation or vice-versa is an issue (Scott 1993).

Perhaps homogeneity merely facilitates the important and necessary underlying

conditions of shared knowledge and equitable distribution, both of which lead to

reduced conflict (Scott 1993).

In order to achieve sound resource management conditions community-

based institutions must foster the gathering and distributing of information. The

effort required to gather such information is minimized if the community context

enables the rapid acquisition and distribution of information. In fact, a community

may be able to collect and disseminate information more effectively than a

government controlled effort (Scott 1993). However, it may not just be

information in and of itself that is important, but whether the information obtained

matches the information needed to make community decisions. Communities often

fail to self-regulate the quantity of resources used because monitoring quantities

requires more effort and knowledge than the community may possess (Scott 1993).
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However, information abounds to decide where, when and how to utilize the

resource and therefore most community-based systems develop management

strategies based on these factors. Lack of proper information can promote

uncertainty, which has its own impacts on effectiveness.

Involvement of communities of resource users in monitoring
increases their ability to contribute to management planning an
increases the likelihood of their participation in management
activities (Smith, A. 1994:65).

While an adaptive management approach thrives on information collection

and use, it also enables action in the face of information shortage. The adaptive

management concept is based on learning and acquiring more information, but only

information that helps foster learning and accounts for uncertainty. As

incorporated into CAWM, such an iterative adaptive approach can work to build

the confidence of private landowners so that incremental increases in information

can be used to improve management. By utilizing a community-based organization

such as a watershed council, the information collection barriers are reduced since

landowners would be dealing with a non-regulatory non-governmental organization

(See Chapter 5 for discussion of landowner aversion toward government). Such an

information increase would improve the benefits in terms of the outcomes of

CAWM.

Community-based conservation concepts form the basis of watershed

council formation. The existence and development of social capital and community

capacity and attention to key planning concepts such as goal development,
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decisionmaking, leadership and group effectiveness provide key components for

the success of watershed groups and other community-based conservation

institutions (Taylor 1998; Griffin 1999; Mullen and Allison 1999).

The key then is to understand the private property rights concerns of

landowners (Chapter 5) and the institutional constraints and opportunities regarding

the community-based watershed council. If the two match then there is a higher

probability that such a community-based approach will indeed be both socially and

ecologically suitable. If there is indeed a mismatch then watershed councils will

fail to achieve the promise of a community-based non-regulatory approach.

VI. 2. Methods

Observations were conducted of the monthly meetings of the Umpqua

Basin Watershed Council from September, 1997 through December, 1998.

Observations were also collected for various watershed council committee

meetings, as well as other natural resource-related meetings within the Umpqua

Basin (Farm Bureau, Soil and Water Conservation District, Oregon Plan for

Salmon and Watersheds, Senate Bill 1010 Agricultural Water Quality Local

Advisory Council). To add depth to the watershed council observations, relevant

data from landowner interviews and the mail survey are included.
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V1. 3. Analysis and Results

... there are so many disparate and conflicting interests represented
on that watershed council, but they are talking to each other. And so
to that extent maybe they are educating each other. Agriculture may
be learning how some of their practices at a minimum look bad, and
maybe are causing unnecessary damage. And the environmentalists
may begin to learn that if they want to be able to go to the store and
buy food there's not a really a better way to do it, that's financially
feasible. So that's maybe helping some (Landowner).

Observations of the Umpqua Basin watershed council reveal that the main

issues affecting the watershed council involve reducing bureaucracy, fostering

productive discussion and understanding among stakeholders, and providing

financial, technical and coordination support. After a brief background, these main

observations are discussed and then linked to community-based adaptive

management (CAWM).

VI.3.1 Background

The Umpqua Basin Watershed Council (WC) is the sole watershed council

operating in the Umpqua Basin. The watershed council originates from the

Umpqua Basin Fisheries Restoration Initiative formerly operated by Douglas

County. The present council was authorized by Douglas County in March of 1997

to fit within the state guidelines of the Governor's Watershed Enhancement Board

to ensure uniformity in council operations (Oregon Watershed Health Program

1995). Sixteen members appointed by the Douglas County commissioners sit on

the management committee. The management committee members represent
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various stakeholders including agriculture, timber, aggregates or mining, fishing or

conservation, urban or public utilities, Douglas County, and a member at- large.

The council meets monthly at the Douglas County courthouse, though on

occasion meets elsewhere in the county. The meetings are divided into a

management committee session where a quorum is needed to approve business and

a general council session where updates and special presentations are given.

Consensus forms the decisionmaking framework, whereby management committee

members can block a decision by expressing disagreement. In addition to the

monthly general meeting there are seven standing committees (education, technical,

nomination, policy and procedures, personnel, finance and legislative). The

Douglas Forest Protective Association provides the watershed council office

support. The council has a full-time coordinator and shares two biologists'

positions with the Oregon Department of Fisheries and Wildlife and the Oregon

Wildlife Heritage Foundation.

VI.3.2 Reduce bureaucracy

"So if your question is `how you get these people exchanging
information and talking with each other', I'm not quite sure but I
think that's what this new watershed council type program is
intended to do. There again that's starting to get to be government.
To the extent that it is government people are going to resist it. To
the extent that it really is grassroots, landowner-driven it has its own
chance of being successful." (Landowner)

Landowners believe that watershed councils have an opportunity to provide

an alternative resource management arrangement than federal or state governments.
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However, landowners are suspicious of any effort that adds to government

bureaucracy. Watershed council members also express such concerns, yet, much of

the council activity is spent addressing bureaucratic concerns. Some members

express frustration during meetings that the council is never going to get to do

anything on the ground to address conservation needs. Yet the council realizes that

it needs to establish structures and procedures to improve its effectiveness.

A large portion of the bureaucracy seeks to provide accountability.

Seemingly disparate stakeholders all want to hold the council accountable for its

actions. Therefore early in its formation the council struggles with how the chair

should seek approval before writing a letter on the council's behalf. The discussion

continues for several meetings as some suggest sending letters through the policy

committee, or through the entire management committee. There is a desire for

oversight and representativeness that some attribute to the non-inclusive Umpqua

Basin Fisheries Restoration Initiative. Yet, the council also seeks to be timely in its

responses.

As a result, committees are set up to address specific concerns so that the

general meeting does not bog down in details and that those interested in specific

issues can meet more frequently. Yet the establishment of such committees adds

administrative layers to the organization. A few members even comment that the

council continues to become more government-like in its slowness to respond and

frequency of committee meetings. The entire project-grant process illustrates how

the council's struggle for accountability has resulted in bureaucracy. Members
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struggle with how to prioritize proposed projects and how to endorse projects

generated from partner or outside agencies and organizations. While some on the

council want to accept and support most projects that are well meaning, others are

worried that the council will support bad or inefficient projects that will decrease

the council's credibility with the public. However, the council still wants to

support member organizations without telling them how and when to organize their

restoration projects. Discussions continue as to how the technical advisory

committee can provide advice on projects and then offer such advice to the

management committee for a vote.

VI.3.3 Foster productive discussion and understanding among stakeholders

Another fundamental assumption in your question, and another
assumption that I think could be questioned that it would be some
kind of government move that would solve this problem. The
solution to the problem with these two neighbors is for those two
neighbors to get together and talk to each other and work out what
their problem is and work out some kind of compromise. And let
each one understand how what they are doing is affecting the other.
And that's something the government can't do. That's something
that some sort of program written on paper is never going to be able
to do (Landowner).

While watershed councils may provide an opportunity for diverse

stakeholders to discuss and resolve issues, some landowners are reticent to involve

any outsiders in issues that affect private lands. Further, many landowners view

watershed councils as vehicles for neighbors, watershed residents or other

agricultural operators to develop their own solutions. To the extent that watershed

councils include non-landowners or outside residents, agencies or other groups
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there is a suspicion regarding the interest in council formation. However,

landowners recognize that to overcome the suspicion dialogue is needed.

Such concerns also appear at the council meetings. Some members view

the council as a means to prepare restoration plans to improve watershed conditions

or at least prevent further government involvement in natural resource decisions.

Others value the council as a venue to air disagreements, concerns and questions.

Therefore, often in meetings some members want to engage in more discussion

while others assert that such discussion detracts from time devoted to planning and

projects. Such discussions can occur outside of the council meeting, but some

members complain that if they can't discuss the issues during meetings there is no

other forum in which to do so.

The danger is that members realize that heated discussions can polarize the

group. They remember that in the early stages of council formation too much

energy was spent on conflict and that now members have a more collegial approach

toward each other. Such apparent collegiality can erode during discussions. Such

discussions can be linked to other issues such as project prioritization and

endorsement. While there is broad support for restoration projects on agricultural

land, disagreements regarding the use of riparian exclusionary fencing are high.

Some view fencing as a necessary component of any restoration project involving

livestock, others believe that the council should support any project that achieves a

desired ecological outcome and avoid prescriptive approaches.
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Through discussions of watershed issues, common ground appears among

groups. Such common ground addresses the diversity within stakeholder groups,

leading a member of an agricultural group to support a member of an

environmental group in a call for more accountability or oversight. An

environmental member may join a landowner in urging government agencies to

allow more flexibility in working with landowners. In these instances it is apparent

that there are certain key individuals who foster discussions by seeking to listen and

resolve differences among groups.

VI.3.4 Provide financial support

The council also confronts financial issues. While councils in general are in

a position to provide support to members and watershed stakeholders, financial

support is tenuous. The Umpqua Basin Watershed Council derives financial

assistance from Douglas County, the Governor's Watershed Enhancement Board

(GWEB), For the Sake of Salmon, the National Marine Fisheries Service, and the

Douglas Forest Protective Association. Federal agencies such as the U.S. Forest

Service, the U.S. Fish and Wildlife Service and the Bureau of Land Management

provide donation of computers and other support equipment. However, the council

is less able to directly fund restoration efforts. As mentioned earlier, a lot of effort

is expended towards securing funding for restoration projects. The main source of

project funding is GWEB although there are other sources such as the annual

Umpqua Fisherman's Derby program and the county-level Larry Merchup

Foundation. There is strong interest in taking advantage of new federal legislation
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that allows Forest Service and BLM funds to be spent on private lands in

watersheds with both private and federal ownerships.

Despite the need for funding, council members express frustration toward

funding sources. Some of this frustration derives from the same values as private

landowners regarding independence, property rights and government aversion.

Members especially express frustration with the GWEB funding process. The

watershed council works to develop funding priorities for projects to send to

GWEB. However, members are frustrated that more funding has not been allocated

to the Umpqua Basin despite its large geographic size for one watershed council,

existence of core coho habitat, and number of endangered fish species and water

quality listed streams. There is confusion over the utility of developing priorities

within the basin when it is perceived that GWEB has a different prioritization

scheme known only to GWEB. Further, the council is unsure over the best strategy

to improve grant success. Some suggest submitting many projects together as one

large council project, while others urge submission of smaller but well conceived

projects. Such financial support of projects is mentioned widely by landowners as

a need. Further, landowners view watershed council funding as having fewer

strings attached than direct funding from state or federal agencies.

VI.3.5 Provide technical support

But that's an important thing [about] the watershed council. It gives
me, a landowner, a group of technical experts to go to and say how
best is to fix that. And I get a group of technical advisors on a non-
attribution basis. They don't have to go back and quote `tattle' and
say guess what the [landowner name removed] are doing out there
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it's a violation so therefore we have to fine him. These people work
for the watershed council and their job is to advise the landowner
and say hey you got a problem here. And you got a problem here.
And you need to get that fixed. So that that's the way we envision
the watershed council working with private landowners
(Landowner).

In addition to financial support, landowners express a desire for technical

support. The watershed council membership possesses a cadre of technical

expertise, mainly through the participation of government agency staff. Therefore

the council confronts the need to provide a non-governmental, non-regulatory

alternative yet still must rely on government agencies to provide technical support.

Landowners on the council echo the concerns of landowners encountered through

the interviews and survey in their fear of government involvement in restoration.

Landowners explain that they would like to invite technical personnel onto

landowners' property to provide advice. However, the landowners fear that

technical personnel may see other problems occurring on the property and be

forced to report the landowner to regulatory authorities.

Technical assistance needs also affect the council's project planning and

prioritization process. The management council charges the Technical Advisory

Committee (TAC) to develop both a long-term and a fast-track approach for

prioritizing watersheds and projects. Yet, the council continues to work to

determine how to balance the TAC's perspectives and focus with those of the

council at large. Council members fear that the TAC's role will dominate the

council's when the TAC should merely advise the council.
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The council seeks to integrate three major watershed assessment efforts into

its management decision-making. The federal Provincial Interagency

Environmental Consortium (PIEC) incorporates the data gathering efforts of all

federal agencies responsible for the Northwest Forest Plan. The PIEC collects and

evaluates data that eventually appear in a basin-wide compact disk (CD) and

website for the Southwest Oregon Province (SWOP). Pacific Power conducts

watershed assessments for its hydroelectric projects in the North Umpqua

watershed. The Umpqua Land Exchange produces a modeling effort to evaluate

the utility of swapping private and public forestland to protect ecological diversity.

Despite these large efforts the council still needs to find a way to integrate

data collected at various spatial and temporal scales encompassing non-uniform

methodologies and purposes. The council hopes to take advantage of the existing

projects to provide guidance in developing restoration planning. In addition to

integrating these three efforts, the council takes a parallel 'fast' track by using the

Bradbury process of using limited data and expert judgment to prioritize all the

watersheds within the five major sub-basins of the Umpqua (Lower Umpqua,

Smith River, Mainstem Umpqua, North Umpqua, and South Umpqua). The

Bradbury process "offers a step-by-step approach to systematically identify those

areas and activities that can best protect and restore salmon and their watersheds. It

provides the basis for a logical train of reasoning by multi-disciplinary groups of

experts" (Bradbury et al. 1995:2).
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However, the planning effort still is not linked to on-the-ground restoration

projects. These projects occur on a voluntary ad-hoc basis, though the coordinator,

the TAC and eventually the entire council review the individual projects. As

mentioned earlier, the council is still trying to determine an efficient, effective and

accountable system to link committee and council reviews of projects with overall

basin priorities.

VI.3.6. Provide Coordination support.

For my perspective being able to work with residents up and down
the creek here as part of a council that's going to address problems is
a helluva lot more user friendly than having somebody come down
here from Salem with his arms crossed and handing me a piece of
paper saying you're going to do this regardless of the cost, regardless
of the effect on your operation and your life (Landowner).

Council meetings serve to brief participants of related activities occurring

among participants and non-participants. Participants appreciate such a

coordination function though there is not always sufficient time to discuss all the

details of such activities in a three-hour monthly meeting. The Oregon Plan for

Salmon and Watersheds envisions watershed councils playing the largest

coordination role of any of the organizations participating in watershed

conservation efforts. However, landowner survey results indicate only eleven

percent (11 %) of agricultural landowners feels very informed regarding the

watershed council activities (Chapter 5, Figure 22). Although many conservation

issues, programs and practices are discussed at watershed meetings there are very

few landowners actively engaged in the process to benefit from it. Therefore, the
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council's education committee has the task of spreading information about

watersheds, conservation and the council itself to Umpqua Basin residents.

The results of a large retreat (approximately 100 participants) at the Big K

Ranch conference center provided the initial large-scale coordination effort by the

council. At the retreat, attended by mostly agency personnel, participants focused

on possible activities that can occur within a five-year period requiring minimal

funding or data collection. Participants divided first among stakeholder interests

then among sub-basin interests. The results form the basis of the council's

preliminary watershed plan.

Although members acknowledge the importance of coordination, some

express frustration at the apparent control that the council possesses. While trying

to use the council to prioritize and evaluate restoration projects to be funded by

GWEB, some agency stakeholders feel that the review process constrains their

individual efforts. The agencies do not need the council to approve a proposal

before sending it to GWEB, but the agencies believe that council endorsement may

increase the success of the proposal. Additionally, agencies do want to participate

in the council process. However, one agency representative notes that if the

council is going to struggle and take so much time to review and endorse a project,

the agency is better off submitting the project alone. This is especially true for

agencies that have a proven track record in acquiring funds (ODFW, SWCD).

An additional challenge concerns within council coordination among the

committees and sub-committees. As mentioned throughout, the council is tasked
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with creating an environment that fosters discussion among stakeholders,

developing structures to enable such interaction, yet reducing bureaucracy. At each

council meeting all the committees report their activities to the entire group and

needed motions are passed to the group.

VI.3.7. Implications for Adaptive Management

Roles in adaptive organizations will be varied and may include
educator, mediator, technician, public-relations specialist, scientists,
or a combination of these and other skills. The key new
understanding is that people in a multiplicity of overlapping roles
must be supported by organizations as flexible as these complex
tasks require. It is difficult to encourage adaptive learners in an
inflexible institutional environment (Grumbine 1997:46).

The findings have important implications for adaptive management. In

order for the watershed council to provide the institutional link to implement

adaptive management, the council must adhere to the key steps and tenets that

comprise adaptive management. The key steps include problem identification,

brainstorming, modeling, planning, experimenting, monitoring, evaluation and

changing behavior. The major tenets are diversity, failure, risk, surprise,

uncertainty, anticipation, feedback, flexibility and learning.

VI.3.7. 1 Identify Problem

Problem identification involves both ecological and social problems. The

council has trouble with both but especially the latter due to its focus on conducting

ecological assessments. The council emphasizes a search for watershed knowledge

involving PIEC, Pacific Power, Land Exchange, and the Bradbury process. Council
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presentations include such topics as the role of birds, mammals and exotic species

on salmonids in the Umpqua Basin. The council identifies the main problems as

poor water quality and endangered salmonids.

VI.3.7.2. Collaborative Workshop/Brainstorm

The Big K retreat remains the only instance where the council explicitly set

out to brainstorm a solution or elucidate a set of problems. The subcommittees

may be doing this to various degrees, especially with regards to the TAC review of

PIEC data. The watershed council regularly brings together diverse interests, but

rarely constructively engages them to collectively address opinions and approaches

in specific instances. For example, during grant proposal discussions, there is no

discussion regarding how the various agencies and organizations deal with

conservation practices such as riparian fencing and off-stream water developments.

VI.3.7.3. Model

The only models used are those developed by others entities such as the

Umpqua Land Exchange and Pacific Power. Although presentations are made to

the watershed council only a few members really discuss modeling or how one can

use modeling to address watershed council business. Models do not appear to be

used even loosely in planning restoration projects. Field visits to various project

sites reveal a lack of explicit models used to implement or monitor.
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VI.3.7. 4. Hypothesis

Hypothesis testing or even discussions of key questions to ask do not occur.

The rare exception consists of a general discussion regarding the utility of riparian

fencing compared with off-stream water developments. However, the discussion

did not result in any discussion of field trials to compare the two. Only a few

council members regularly question whether projects and practices will accomplish

goals or whether goals are explicitly stated prior to action.

VI.3.7.5. Design/plan

The Bradbury process is being used in the Fast Track TAC group but it has

yet to emerge into planning for projects. Projects occur on an ad-hoc basis.

Individual projects using GWEB funding must provide at least a loose plan,

however, as mentioned earlier there is no plan to tie various projects together. The

discussion always revolves around a plan for designing the assessment but not

actual projects or activities. There is very little integration among committees

where the work is tied together. Lack of funding success through GWEB forces

council members to critique the council's activities and the need for planning to

improve the chances of getting grant money. The group reiterates the need to

determine priorities for grant proposals.
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VI.3.7.6. Implement/experiment

There are a few projects in motion. The Lane and Judd restoration projects

are probably the biggest examples of official council projects to date. Council staff

installed large woody debris in the creek and coordinated fencing, hardened

livestock crossings, and off-stream-water developments. However, as stated

earlier, these are not explicitly linked together as a learning exercise, nor were

various treatments applied either spatially or temporally. Further, experimental

design approaches are rarely discussed during general meetings.

VI.3.7. 7. Monitoring

The council encourages participants to utilize standard GWEB reporting

forms to document restoration efforts. The Douglas Small Woodlands Association

provides prizes for filling out GWEB reporting forms. However, there is little

mention of specific monitoring strategies or the GWEB manual. Further, the

monitoring is passive at the GWEB level, meaning that they suggest monitoring

and provide forms to record it, but don't explicit search for specific indicators to

answer questions.

In the Lane and Judd Creek projects, the large logs used as habitat

enhancement lacked individual tags to record movement. The main monitoring

devices consist of photo points and pre-data from stream habitat surveys.

However, habitat surveys are too coarse in resolution to reveal specific changes

regarding site specific response to treatments. None of the bank stabilization, tree

plantings, hardened crossings, or water development projects contained an explicit
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monitoring component. In the city of Myrtle Creek a council project shows

promise as a comparison of two different bank stabilization modes and different

willow planting modes though no data exist pre project. However, local knowledge

is stored within the personnel involved who remember what method was used to

plant which trees, information that potentially could be captured and monitoring

established.

V1.3.7. 8. Evaluation

Discussion of evaluation is limited to assessing the performance of the

council's grant writing success. Some members stress that without reviewing why

they aren't having more success with GWEB, the council is bound to fail again and

so there is no use writing more grants if they will just fail. A somewhat vocal

minority of members express such a view. Other members agree with the view that

including more monitoring in projects would be great, " but in the meantime let's

just go out and do good things and not get picky about the details." Further

evaluation is difficult when the council still does not actively address members'

differing opinions regarding such restoration world views as the role of fisheries

supplementation versus enhancement.

V1.3.7. 9. Change behavior

The council possesses a limited capacity to change behavior in response to

information. For example, members advocate a change in the grant writing

proposal cycle activity in lieu of two cycles of disappointing grant submissions and
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approvals. Changes in the meeting format better allow time for speakers,

presentations and public input. Occasionally hosting meetings in Reedsport,

Myrtle Creek and Elkton addresses the need to disperse council activity throughout

the basin.

Regarding adaptive management tenets, the focus on consensus limits

diversity. There is diversity on the council though it has not been utilized

sufficiently to guide planning. Failure is not addressed except with respect to the

pecter of failing to achieve measures of success as defined by the Clean Water Act

and the Endangered Species Act. One member emphasizes that the ESA does not

respond to habitat, it responds to fish population recovery and that even if habitat

were made pristine, that would not lead to de-listing of salmonids. So the two main

federal laws strongly influence the council's ability to confront failure as a mode of

inquiry.

The council is definitely risk averse. Certainly the consensus process

decreases the ability for risk taking. Landowners' desire for a 'no-surprises' policy

accentuates such risk-averse behavior. Once again the existence of the CWA and

ESA definitely depress risk- taking behavior. Therefore, surprise is not considered

a desired part of project planning. Along with risk and surprise, the status quo

prefers to reduce any uncertainty regarding on-the-ground work, planning or

cooperation. However, uncertainty fails to be considered in grant proposals or

regarding restoration projects. The ultimate measure of certainty is delisting of

streams and species from the 303d list and ESA list respectively. People want to
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know what it is going to take to do that with some degree of certainty. People are

not too happy that NMFS can't tell them exactly what to do or how to do it.

However, the need for certainty is offset by calls for flexibility with respect to

agency decisions and assistance.

As reiterated throughout, the lack of follow-up, strategic planning and

linked actions among committees reduces the council's capacity to capitalize on

feedback to learn and to change behavior. Certainly, the disappointment with the

lack of funding success acts as the most concrete feedback mechanism.

Both interview and survey results indicate that very few people are very

knowledgeable about the local Umpqua Basin Watershed Council (Figure 22)

despite the continued coverage of watershed council issues in the local newspaper,

The News-Review of Roseburg. Such realization impacts the activities of the

council regarding the education committee as well as the council at-large.

However, learning progresses slowly because of the small effort focused on

discussion of planning, monitoring, and evaluation of existing and proposed actions

as well as the lack of a strong linking mechanism.

VI. 4. Conclusion and Application to CAWM

Observations of the Umpqua Basin watershed council reveal that the main

issues affecting the watershed council involve reducing bureaucracy, fostering

productive discussion and understanding among stakeholders, and providing

financial, technical and coordination support. The findings address the research

objectives to: 1) identify agricultural landowner participation in watershed
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conservation projects and 4) determine the sociocultural, ecological and

geographic constraints to adaptive watershed management. Those issues along

with those discussed regarding landowner conservation practices (Chapter IV) and

attitudes (Chapter 5) have important implications for the integration of the core

concept of community-based conservation into CAWM (Table 32).

In the Calapooya, Deer Creek and Myrtle Creek watersheds, landowners

express a certain amount of ambivalence toward the concept of locally based

watershed councils. The ambivalence is based on the norms, ideologies and value

systems present. However, the watershed council arrangement offers the local,

community approach that landowners desire and reduces the influence that

government has in local decision-making. Providing management institutions that

match landowner worldviews holds the potential to improve conservation behavior.

A landowner recounts how initially he refused to allow biologists to conduct a

stream habitat survey on his property. However, the move toward developing

watershed councils changed his mind, even though he was not clear regarding the

details of the council or the Oregon Plan for Salmon and Watersheds.



Table 32. Summary of the key attributes of community-based conservation in community-based adaptive watershed
management (CAWM).

Core Concept
No

Adaptive
Mana ement

Adoption-
diff i

Symbolic
I t ti

Community-
b d

Spatial
A l i

Watershed
MAttribute

g us on n erac on ase
Conservation

na ys s anagement

Incorporates systems process + + +
Addresses uncertainty +
Enables spatial analysis
Incorporates ecological
behavior

+

Incorporates social behavior + + +
Based on positivist philosophy + +
Based on interpretivist
philosophy

+ +

Provides behavior mechanism + + +
Enables predictive modeling +

Note: For each concept, the strengths relative to each attribute are indicated by (+).
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Conversely, the strong feelings of independence, private property rights and

aversion toward government cause some to view the trend toward mobilizing local

watershed councils as a call to socialism or communism. People prefer to make

their own decisions on their own property and are reticent to even allow their peers

to have an influence on an individual's property. One couple suggests that

government support of watershed councils is just a way to encourage landowners to

spy on their neighbors. So the collaborative watershed council concept conflicts

with people's desire toward independence, belief in private property rights and

aversion towards anything that hints of government or bureaucracy. Providing the

information and funding that landowners desire for practices that landowner

already favor could increase landowner participation in the watershed council.

It is clear that there is a need to link the key components of adaptive

management and the key components of effective community-based management

institutions. CAWM provides that link. Adaptive management does carry a high

ex ante burden on landowner participation due to the focus on planning,

experimenting and monitoring. Therefore, it becomes incumbent to reduce the

burden by ensuring that stakeholders' world views are considered so as to facilitate

the adaptive management process. Adaptive management holds the promise of

improved learning; yet, adaptive management relies on the feedback generated

from a strong, responsive linkage among activities, planning and monitoring. Such

a linkage only marginally exists in the Umpqua Basin Watershed Council.

Improving the linkage is a pre-requisite in the CAWM framework.
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Alternatively, the issue becomes how to focus all the watershed council's efforts

into one integrated CAWM plan. The plan consolidates all activities within the

Umpqua Basin as follows:

The Conservation Reserve Enhancement Program (CREP) sponsored by the

Farm Services Agency compensates landowners that enact conservation.

The watershed council secures a GWEB grant to train watershed residents

and council members in the DEQ protocols to monitor the CREP projects.

Data collection occurs pre- and post- CREP implementation in the same

area.

The education committee uses the results to illustrate to the public and other

landowners how effective and user-friendly restoration is.

All the CREP activities and locations are determined from the prioritization

process compiled from the Council's Bradbury process, the Big K retreat

and the three major watershed assessment efforts (Pacific Power, PIEC and

Umpqua Land Exchange).

The suggested plan illustrates the integrated concepts of CAWM developed to this

point (Table 32). By applying such a comprehensive approach the funding rate for

grants increases, enabling the council to further collect more data and positively

impact more watersheds. The increased funding and information increases the

visibility of the council which enables it to reduce bureaucracy, foster discussion

among stakeholders and provide coordination, technical, and financial support.
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Lastly, due to the world views of agricultural landowners in the Calapooya

Creek, Deer Creek and Myrtle Creek watersheds, only the watershed council

process holds the high coordination, planning and information gathering potential

without infringing on private property rights, landowner independence and

invoking the specter of government involvement. The approach enables

landowners to test their local knowledge regarding the resiliency of their watershed

environments by using conservation practices they support. Now that

understanding exists regarding landowner worldviews and the challenges and

opportunities of the watershed council as a community-based conservation

institution, the next step involves using the understanding to develop the ecological

basis for applying CAWM in the Calapooya, Deer Creek and Myrtle Creek

watersheds.
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VII. Integrating Ecological and Social Suitability in A Spatially-explicit
CAWM

VII. 1. Literature Review

The previous chapters illustrate various concepts in the community-based

adaptive management (CAWM) framework. The preceding chapters determined the

types of activities landowners prefer, the worldviews possessed by landowners, and

the institutional constraints present in the watershed council. Now that social

suitability has been addressed, the next step is to address social suitability through

the concepts of spatial analysis and watershed management.

VII.1.1. Spatial Analysis

One of theremaining weaknesses of all of the core concepts discussed to

date is their aspatial nature. In order for community-based adaptive watershed

management (CAWM) to achieve success it must enable the integration of social

suitability in order to achieve ecologically suitable outcomes. Applying the core

concepts without regard to geographic variability demonstrates a lack of spatial

reasoning. Geographic information systems hold the potential for operationalizing

CAWM. However, Joseph Berry (1995) emphasizes the need for more spatial

reasoning in developing effective geographic information systems (GIS). The main

theoretical concepts that may drive spatial patterns of watershed conservation

practices are adoption-diffusion and symbolic interactionism as discussed in

Chapters 4 and 5. The CAWM framework utilizes the concepts as a lens to view

local knowledge and participatory management. Therefore, CAWM provides
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explanatory rigor behind how and why certain human influenced landscape features

appear and how an understanding of human behavior can be applied to achieve

spatially-relevant ecological outcomes.

Spatial reasoning forms the basis of studying the spatially explicit

integration of ecological and social variables in developing a community-based

adaptive watershed management (CAWM) program. Berry's strongest concern

revolves around his fear that those practicing GIS have overly focused on the tools

to analyze spatial relationships without developing the research and understanding

of the meaning of spatial relationships in complex systems. Social science can help

explain the influence of people on landscape pattern and process. In the case of

adaptive watershed management, social science provides a strong theoretical and

empirical structure for utilizing GIS.

Unfortunately, past research using GIS to address landscape and watershed

management has indeed overly focused on technological tools and mapping, while

ignoring the social processes that cause landscape patterns. Typical landscape

classification has ignored or minimized the human element. Humans are known to

influence the landscape (Nassauer 1995; van Mansvelt 1997), yet continued

landscape research ignores the social element (Risser 1995). This has resulted in

lumping all agricultural or ranching lands together as if they were homogeneously

managed units (Ritters et al. 1995), or describing landscape structure and function

purely on the size, shape and pattern of physical elements (Forman 1995). Such

analyses fail to acknowledge that human cultural activities and attitudes may have
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caused such patterns to develop (van Mansvelt 1997). The social science literature

has shown that the assumption of land use homogeneity is a mistake.

Social science and landscape ecology can be integrated by using social

science to explain landscape pattern and process, and using landscape ecology to

explain social phenomena. Engaging local people who interact with the landscape

to interpret or map landscape patterns exemplifies the integration process. Such

interpretation may involve photo-elicitation where farmers are given aerial

photographs of their property and asked to explain the resultant patterns (Harper

1996; Harper 1997). Indigenous peoples have been able to map and interpret

marine and coastal landscape features utilizing their own cultural framework

(Stoffle et al. 1994; Nietschmann 1995). One can also use historical documents to

reconstruct landscape features (Zybach et al. 1996). Landscape ecology can benefit

by using social science to help explain landscape pattern and process. For

example, adoption-diffusion theory may explain why certain human influenced

landscape features exhibit spatial autocorrelation. Adoption-diffusion simply

indicates that there is a pattern in how certain people implement conservation

practices that may impact landscape structure and function.

Similarly, social science can benefit by using landscape ecology and spatial

analysis to explain social phenomena (Lobao 1996). Although space and

geography have been acknowledged as contributors to adoption and diffusion,

topography and the type of space have typically not been considered (Rogers

1983). However, some social scientists have begun utilizing concepts such as GAP
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analysis to integrate social and landscape phenomena (McKendry and Machlis

1993). Other social scientists and managers have used aerial photography (Luloff

and Befort 1989) and geographic information systems (Smith et al. 1995; Harris et

al. 1996). Fortunately, a rising number of examples illustrate the incorporation of

social factors into GIS model formulation. Cases include wildlife management in

Zambia (Lewis 1995), hiker-wildlife conflict management in a U.S. national park

(Harris et al. 1995), tropical marine resource management in the Caribbean basin

(Stoffle et al. 1994; Nietschmann 1995 ) and tropical forest management in the

Amazon (Brondizio et al. 1994).

Symbolic interaction (discussed in Chapter 5) suggests that, "depending on

farmers' knowledge orientations they may utilize quite different criteria to

determine the reliability and applicability of new information" (Raedeke and

Rikoon 1997:145). Therefore, all local knowledge is not the same, nor may it be

indicative of "true" ecological conditions. Landowners in a given local area may

still take different approaches to deriving their local knowledge. To successfully

incorporate local knowledge in a GIS one must understand the differing constructs.

Such an understanding is crucial if one is to maintain a high standard of spatial

reasoning (Rejeski 1993;Berry 1995).

Local knowledge may derive from either a local, experiential, subjective

(LES) construct or a local, experimental, objective (LEO) construct (Raedeke and

Rikoon 1997). These two knowledge communities view spatial components

through opposite ends of a continuum. Those following a LES orientation embed



164

their spatial view of their property in terms of personal experience, family history

and holism. Therefore, a landowner views landscape or resource condition change

not just in terms of quantifiable differences in tree composition and density but in

terms of, "changes in their relationships to the land, to other people, and to linkages

between memories and the landscape. Their understanding ofspace includes the

history of past sociocultural and ecological events that have led to the present

organization of their farms" (Raedeke and Rikoon 1997:152).

In contrast, LEO farmers view spatial change through quantifiable

biophysical and agronomic factors such as yields and costs. Sociocultural

consequences of changes in conservation practices are rarely considered (Raedeke

and Rikoon 1997). Therefore, one must account for differing ways of collecting

and interpreting local knowledge both in the data input into a GIS model and in

evaluating the potential spatial impacts of conservation strategies based on the

model.

Currently conservation agencies look toward the adoption of a more

participatory approach where agency staff empower landowners to manage change

through group problem solving and action (Curtis and DeLacy 1996). Such

participation should foster more sustainable resource use by stimulating land

degradation awareness, development of a stewardship ethic, improved knowledge

of resource management, and ultimately adoption of conservation practices (Curtis

and DeLacy 1996).
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The traditional diffusion model characterizes information flow from expert

to farmer (Lacy 1996; Lyon 1996). Researchers make the positivistic assumption

that they have the right question and the right answer to the problem, and a

farmer's failure to adopt the conservation practice is attributed to a communication

problem or to the ignorance or reluctance of the farmer (Lacy 1996). These

assumptions create problems because "no meaningful feedback occurs to direct the

research or to inform researchers that a particular innovation is unsuitable or in

need of modification. If researchers fail to see the perspectives of people from

other cultures or the relativity of their own categories and language, then

communication between scientists and the public is stifled" (Lacy 1996:35).

Berry (1995) echoes this concern with a call for a more humane GIS.

Rejeski (1993) similarly calls for a link between the public and researchers in

developing GIS models. Without solid interaction between researchers and the

public, scientists are likely to assume an understanding of client needs, instead of

actually conducting an inquiry into the actual problems experienced by groups such

as landowners (Lacy 1996).

The type, extent and duration of farmer involvement plays an important

role. Without farmers' involvement in formulating the objectives right from the

beginning, nothing can be achieved in the landscape. Often the call is for simply

presenting a GIS or other model to the public for comment after the model is

already complete (Berry and Ripple 1994). A cooperative approach acknowledges

the differing interests, rates of adoption, local knowledge and approaches of the
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"three cultures" of scientists, policy-makers and the public (Rejeski 1993 ). Such a

participatory approach to GIS can reduce ambiguity and uncertainty, improve

consent, and facilitate consensus building among the three cultures if the resulting

GIS model meets the criteria of believability, honesty, decision utility and clarity

(Rajeski 1993). Further, taking a collaborative approach to model building further

emphasizes the adaptive management approach (Holling 1978; Walters 1986).

True collaboration requires early and continuous public involvement using diverse

involvement methods that not only allows the public to identify issues and

contribute local knowledge, but to synthesize and evaluate information produced

throughout the process (Kusel et al. 1996).

The CAWM framework certainly addresses the suggestions put forth by

Kusel et al. (1996) that focus on the quality of collaboration and not merely the

presence of collaboration. The research process throughout reflects the lessons

learned from adoption-diffusion, symbolic interaction, local knowledge,

participation and adaptive management. The framework utilizes the strengths of

GIS and spatial analysis to integrate the core concepts of CAWM. In order for the

framework to enable resource protection and decision-making, the next step is to

include ecological principles relevant to watershed management.
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VII.1.2. Watershed restoration

Watershed restoration is gaining growing attention throughout the United

States and especially in the Pacific Northwest (Smith 1994; Kauffman et al. 1997;

Williams et al. 1997a; State of Oregon 1998). Restoration aims to reestablish "the

structure and function of an ecosystem, including its natural diversity" (Williams et

al. 1997b). The rise in restoration activity and thought intersects the growing

interest in ecosystem management and conservation biology. Current work focuses

on describing the weaknesses of past restoration attempts, describing how to

incorporate conservation biology and ecosystem management principles and

integrating social factors into future restoration efforts.

VII.1.2. 1. What's wrong?

Unfortunately, typical ecosystem and watershed restoration efforts utilize

non-science based non-quantitative and asocial approaches (Kauffman et al. 1997;

Higgs 1997; Burner and Clark 1997; Meyer 1997). Critics of past restoration

indicate a random and non-systematic approach that lacks focus, does not account

for removing the stressors and overly focuses on restoration activities while

ignoring protection and prevention (Kauffman et al. 1997). Current thoughts on

restoration emphasize the need to follow science and principles, yet scientific

principles also have limits when applied to restoration (Hilborn and Ludwig 1993;

Holling 1993; Ludwig 1993; Ludwig et al. 1993). However, those principles may

not extend outside of academia (Smith et al. 1997). Specifically in the Pacific

Northwest there is a glaring recognition that restoration has been occurring without
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a sound process, without monitoring and without hypothesis testing or ensuring that

restoration fits the natural process of the system in question (Kauffman et al 1997;

Northwest Power Planning Council 1997). There is a need to understand historic

watershed conditions, human and natural disturbances, to build a strong

constituency, develop goals and measurable objectives, to plan, monitor and

evaluate whether the plan is accomplishing it goals (Williams et al. 1997b:4).

Williams et al (1997b) provide the critique, but lack the linking mechanism to

operationalize their concerns. The CAWM framework addresses these concerns

through integration of watershed management into the earlier discussed core

concepts.

The science of restoration can be linked to key concepts of conservation

biology in that restoration can only occur when an understanding exists of the

ecological needs of the system. Further, since most restoration depends on the

change in human behavior there is a need to understand the human factors that

affect the recovery of watershed systems. The challenge then is to understand the

interaction between social and natural systems (Harwell et al. 1996; Machlis et al.

1997).

VII.1.2.2. What should we be doing?

The new restoration focuses on a utilizing a contextual, systems-based,

place-based, and process-based approach (Brunner and Clark 1997; Grumbine

1997; Higgs 1997). Restoration needs to incorporate a non-linear framework that

acknowledges the dynamism of ecological systems where multiple equilibrium



169

states exist (Holling 1993; Kauffman et al. 1997). Important innovations include

taking an approach that is adaptive (Holling 1993; Smith 1994; Grumbine 1997;),

cooperative (Smith 1994; Grumbine 1997) and multidisciplinary (Grumbine 1997;

Jacobson 1997) while also acknowledging the effect of institutional roles (Cortner

et al. 1996; Grumbine 1997). Therefore, the current restoration explicitly

incorporates social and ecological factors.

The need to integrate political, social, economic and ecological goals often

lies at the heart of ecosystem management definitions (Grumbine 1997). Further,

even ecologists call for the integration of social components into restoration

(Holling 1993; Ludwig et al. 1993; Meyer 1997).

Few professionals have been taught to view problems in
multidimensional contexts. Yet a consequence of an increasingly
interdependent world is problems with multiple causes that
sometimes shift unpredictably. These kinds of problems cannot
often be solved by the mindset and methods of traditional resource
management (Grumbine 1997:43).

Multidimensional contexts involve a recognition that:

1) legal and regulatory systems affect restoration efforts (Gunderson et al.

1995; Cortner et al. 1996; McGurrin and Forsgren 1997);

2) multiple jurisdictions require successful partnerships (Gunderson et al.

1995; McGurrin and Forsgren 1997);

3) perceived values of restoration must exceed perceived restoration costs

(McGurrin and Forsgren 1997; Polasky et al. 1997);

4) success is dependent on a catalyst and effective organization

(Gunderson et al. 1995; McGurrin and Forsgren 1997);
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5) effective communication provides a critical component in restoration

success (McGurrin and Forsgren 1997; Smith et al. 1997);

6) better project planning and coordination are needed (McGurrin and

Forsgren 1997);

7) humans are embedded in nature and not apart (Grumbine 1997; Higgs

1997; Meekison and Higgs 1998);

8) organizational change facilitates restoration coordination and success

(Grumbine 1997; McGurrin and Forsgren 1997; Bormann et al. 1999);

9) community values require incorporation (Grumbine 1997; McGurrin

and Forsgren 1997; Smith et al. 1997).

In addition to social factors, ecological factors play a larger role in

restoration efforts than in the past. Important ecological watershed principles

include the importance of hierarchical scale (Grumbine 1994; Frissel 1997;

McGurrin and Forsgren 1997), a focus on watershed protection as first priority

(Kauffman et al. 1997; McGurrin and Forsgren 1997) and the incorporation of

sustainability (Ludwig 1993; McGurrin and Forsgren 1997). There is growing

acknowledgement of the lateral and longitudinal connections of streams with the

surrounding watershed (McGurrin and Forsgren 1997) and a recognition that

healthy streams and their watersheds exist within a state of dynamic equilibrium

(Kauffman et al. 1997; McGurrin and Forsgren 1997). However, greater

understanding of the spatial dimensions of watersheds provides a major

improvement in watershed restoration planning.
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An ecosystem approach to watershed management acknowledges differing

roles for different spatial features within the watershed network. Headwaters

typically provide the best intact habitat and should be protected as they provide key

sources of clean water and can act as refugia for aquatic species. However,

headwater habitats do not contain the full range of habitats necessary to protect

migratory salmonids. Further, much of the historically productive salmonid habitat

exists in lower gradient, higher order portions of the watershed. Consequently,

protecting only headwater reaches will not accomplish conservation goals.

For long term persistence, many headwater-dependent species
probably require redundant mosaics of headwater refugia, connected
through downstream channel networks that allow free dispersal of
individuals among them. In such a connected system of habitat
patches, a local extinction can be reversed if a similar population of
the species persists in a nearby refuge, providing a source of
dispersers to recolonize as the disturbed habitat recovers (Frissel
1997:105).

Frissel (1997) identifies five habitat types that need differing degrees of

protection within the watershed. Focal watersheds are high priority areas within a

watershed that remain hydrologically and biotically unimpaired by anthropogenic

disturbance. Typically these occur in headwater drainages. Focal watersheds are

high priority areas because multiple downstream species benefit, there is a high

restoration benefit-cost ratio and short-term success is possible due to the proximity

of suitable habitat and source populations (Frissell 1997:109).

Nodal habitats provide habitat for various life history stages but are in

worse condition than focal areas. Nodal habitats typically suffer from riparian and

upstream anthropogenic disturbances. However they still sustain existing
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populations since they provide high connectivity within the watershed. Restoration

in nodal areas leads to short-term to medium-term biotic responses (Frissel

1997:110).

Adjunct habitats lie adjacent to or downstream from the higher priority

focal and nodal areas. Adjunct habitats suffer from greater anthropogenic

disturbance and contain fewer native species. However, restoration is viable since

the focal or nodal areas provide ecological buffers, the adjacent nodal and focal

areas provide a good source of biological populations and, conversely,

improvement of adjacent areas assists habitats and populations in the focal and

nodal areas (Frissel 1997: 10-111)

Critical contribution areas lack crucial species habitat but provide a source

of high-quality water and other ecological processes for focal or nodal areas

downstream. Critical contribution areas require protection since the integrity of

focal and nodal areas is dependent on the upstream critical contribution areas.

Lastly, grubstake habitats occur in spatially lower elevation, lower gradient

and heavily disturbed areas of the watershed. Grubstake habitats require high costs

to restore presently, but historically many of these lowland areas provided the most

productive habitat. However, response rates to restoration are very slow.

Therefore the CAWM framework must provide the ability to spatially

distinguish areas within and among watersheds that provide these differing

ecological roles. The existence of such roles indicates that the advantages of

watershed restoration efforts are spatially distributed differently throughout the
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watershed. Further, priority must be given to protection within the habitat types

suggested by Frissel (1997).

V11. 2. Methods

Neither nature nor the systems of its social use are static. Every
accommodation to ecological variation or social conflict is an experiment.
There are no once-off, permanent solutions to environmental issues. But, if
we can learn from these experiments, there can be an incremental
improvement in their quality. This adds great weight to the articulative
obligations of our scholarship since, if it is to be something more than social
history, its insights must be fed back into the experimental process
expeditiously and continuously (Murphree 1997:417-418).

A major step in the adaptive management process is to take new

information and use it to improve models from which to base management

decisions. In contrast to the traditional positivist adaptive management approach,

data from the landowner interviews and landowner survey are now combined with

watershed restoration principles to develop a conservation framework to guide

implementation of community-based adaptive watershed management (CAWM).

The process involves using CAWM to build local knowledge into management

models in order to improve the probability of conservation success. The

implementation demonstrates how research impacts management and delineates

benchmarks to evaluate the whole process. Such a process applies science through

community-based institutions by demonstrating that a truly integrated process can

be achieved. The integrated CAWM framework enables the design of a

conservation program that links what can be done, where to do it and how to

stimulate the adoption. The dissertation concludes by illustrating adaptive
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management trials that can be implemented on private agricultural land achieving

both ecological and social suitability.

The objective of the implementation is to find conservation practices and

sites that achieve both social suitability and ecological suitability. Lessons from

the literature and dissertation research suggest that matching ecological and social

suitability increases the probability of actually implementing conservation in a

timely fashion. The qualitative and quantitative analysis results imply that social

suitability is operationalized by looking for those practices and locations that match

landowners' world views regarding independence, property rights, the environment,

government and conservation. To address these concerns the conservation model

defines primary and secondary criteria for determining suitable adaptive

management areas:

Primary-

Landowners are willing to participate in a monitored, collaborative

project.

Secondary-

Landowners have adopted at least one conservation practice.

Such a definition acknowledges that landowners do not want and cannot be

forced to participate in conservation. It also acknowledges that monitoring and

collaboration form key components of the adaptive management process. Existing

adoption of at least one conservation practice adds to the feasibility of

implementing conservation since landowners are already familiar with certain



175

practices. However, adoption is considered a supplemental condition that does not

exclude non-adopting landowners.

Ecological suitability is derived from conservation biology principles that

seek to focus conservation activities that protect the most intact ecological areas as

core areas (Frissell 1997). Subsequent conservation is then sought to provide

connectivity by providing a link between conservation activities and core areas.

Another driving principle is that it is easier to protect existing sites in good

condition than it is to restore degraded sites (Frissell 1997; Kauffman et al. 1997).

Therefore, the GIS model defines ecological suitability as sites where:

Primary-

stream segments are not listed on 303d list as water quality limited;

stream segments contain salmonid species (multiple species a

bonus);

stream segments flow into salmon-bearing streams;

stream segments are adjacent to forested riparian habitat; and

sub-watersheds contain a large percentage of late-successional

forest.

Secondary-

Stream segments have existing stream habitat or water quality data.

The primary criteria illustrate the characteristics of healthy watersheds by

indicating high biotic integrity, resiliency to disturbance, high connectivity,

provision of ecological services and high long-term productivity (Williams et al.
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1997b:13). The secondary criteria reflect an adaptive management focus on pre-

treatment data collection that can be compared to post-treatment conditions through

monitoring (Grumbine 1994; Bormann et al. 1999).

The model is applied in the ArcView GIS format using Boolean queries and

qualitative spatial analysis. The Boolean query relies on simple binary presence or

absence arguments to delineate all of the social suitability and most of the

ecological suitability. The qualitative aspects apply to delineate sites that are

adjacent to critical areas. For example, a stream segment is designated as

ecologically suitable if it lies immediately downstream from a forested riparian area

even though the segment itself contains no forested habitat.

The process incorporates ecological processes such as migration, succession

and recovery through fuzzy logic principles. Fuzzy logic acknowledges that

boundaries are not necessarily binary (Burrough 1992; Heuvelink and Burrough

1993). Fuzzy logic allows classification of a stream segment as having both

suitable and unsuitable characteristics. Any stream segment can have a continuous

suitability value between zero and one. Binary classification only allows values of

either zero or one. The use of fuzzy logic is justified on ecological and

cartographic grounds since there are multiple errors regarding spatial resolution and

spatial data collection when conducting spatial analysis. Further, anadromous

species such as salmon require both core and corridor habitats that traverse all types

of habitat regardless of quality.
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The final conservation model overlays the social suitability coverage with

the ecological suitability coverage. Such an overlay establishes a priority

framework that is a prerequisite for effective watershed management (Frissell

1997). The prioritization framework explicitly acknowledges that effective

watershed management relies on sound ecological and social suitability principles

(McGurrin and Forsgren 1997). The top priority sites (A) are those where there is a

social willingness to implement conservation practices in areas that are ecologically

suitable (Figure 25). Second priority sites (B) contain high ecological suitability

but lack complete social suitability. Third priority sites (C) lack ecological

suitability but contain landowners who are willing to participate in collaborative

conservation programs. The last priority sites (D) are those that lack both critical

fish habitat and the social support to implement conservation.

The numbers in the table indicate the product of a weighting process. High

Ecological Suitability (3) is weighted stronger than High Social Suitability (2).

Low Ecological Suitability (1) is rated equally with Low Social Suitability. The

First Priority areas (Cell A) contain both high ecological suitability (3) and high

social suitability (2) and result in a total score of six (6). The Second Priority areas

(Cell B) contain high ecological suitability (3) but low social suitability (1) for a
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Social Suitability

Ecological
Suitability

High

(2)*

Low

(1)

High A** B

(3) [6]# [3]

First Priority Second Priority

Low C D

(1) [2] [1]

Third Priority Fourth Priority

Figure 25. Conservation Prioritization Framework Using Ecological and Social
Suitability.

* Numbers in parentheses indicate a favorable weighting factor for each level of
suitability.
* * Letters indicate the four cell combinations of ecological and social suitability.
Numbers in each cell represent the product of ecological and social suitability

total score of 3. Third Priority areas (Cell C) contain high social suitability (2) but

low ecological suitability (1) which results in a total score of two (2). Lastly,

Fourth Priority areas (Cell D) contain both low ecological suitability (1) and low

social suitability (1) for a total score of one (1).

The framework is not stagnant. Theoretically, an area can shift from low

social suitability to high social suitability if social barriers are identified and

reduced. Barrier assessment and rectification is part of the CAWM process.
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Similarly, areas classified as low ecological suitability can shift depending on one's

understanding of the ecological system, depending on the classification criteria

used or system changes such as El Nino, flooding and other disturbances. No cell

has a zero (0) score, indicating that work should be conducted in all cells because

they offer different learning opportunities and serve as contingency to account for

human, scientific and ecological uncertainty and to prepare for surprise.

Prioritization would suggest a proportional approach such that A cells receive 6/12

or 50% of conservation effort, B cells 3/12 or 25 %, C cells 2/12 or 16% and D

cells 1/12 o 8%. Such a prioritization reflects the varying importance of focal,

nodal, adjunct, critical contribution and grubstake habitats (Frissell 1997).

Once these conservation areas are identified, the model then evaluates the

conservation practices and barriers that landowners identify. Such an analysis

determines how many acres or stream miles can be captured by reducing the

barriers specifically in these conservation areas. This enables one to determine the

best conservation strategy to implement in order to stimulate participation in

CAWM. Comparisons are then made regarding the number of landowners impacted

by conservation barriers, the number of stream miles impacted, and the number of

acres potentially impacted.

The determination of ecological and social suitability requires use of three

main data sources. The Douglas County Tax Assessor's office provides the tabular

tax parcel database. The Douglas County Map office provides the tax parcel GIS

database. The Southwest Oregon Province (SWOP) produces the ecological GIS



180

databases. Prior to actual analysis, integrating the data requires reprojecting the

corresponding maps and linking the tabular data to GIS data.

Data integration requires conversion of county tax parcels from the State

Plane Oregon South map projection to the Universal Transverse Mercator (UTM)

Zone 10 map projection. The conversion enables the tax parcel data to match the

geographic locations of the ecological data. The software ArcINFO for Windows

NT is used to accomplish projection conversion. The conversion also entails

transformation of measurement units from feet to meters, and conversion of map

datum from NAD83 to NAD27 (Table 33).

In order to map survey responses, links are established among the GIS tax parcel

data, tabular tax parcel data and survey data. The survey response data contain

anonymous survey codes, but each response is linked to the parcel database through

use of a separate respondent address database. The respondent addresses are then

linked to the GIS parcel database through the tax parcel identification number since

every parcel has an identification number. Every parcel also contains an address

for the corresponding landowner. The process enables a survey response to

populate all the parcels that a respondent owns. Addresses are chosen as the

common field since spelling differences among respondent names in the parcel

database prevents accurate automated linking. For example, the name `Geoffrey

Habron' cannot be matched to the misspelled name `Geofrey Habron'. The GIS

software ArcView is used to join the different databases.
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Table 33. Description of cartographic differences among major GIS data sources.

Features Southwest Oregon

Province (SWOP) Data

Douglas County

Tax Parcel Data

Projection Universal Transverse

Mercator (UTM) Zone 10

State Plane,

Oregon South

Datum NAD27 NAD83

Units Meters Feet

VII.3. Analysis and Results

VII.3.1. Calapooya Creek

The Lower, Middle, Bachelor, Upper and Headwaters comprise the five

Calapooya sub-watersheds (Figure 26). The Lower and Middle sub-watersheds

include stream segments negatively impacted by high stream temperature, low

dissolved oxygen, high pH, altered streamflow and elevated fecal coliform bacteria

(Figure 27). The Upper and Headwater sub-watersheds contain stream segments
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Figure 26. Map of Calapooya Creek watershed and sub-watersheds.
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Figure 27. Water quality impaired streams in the Calapooya Creek watershed.
Designated impaired by section 303d of the federal Clean Water Act.
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negatively impacted by high stream temperature. As such, the key conservation

opportunities are in the mainstem Calapooya and its associated tributaries located

upstream of the Bachelor Creek confluence. However, just downstream from

Bachelor Creek lies Pollock Creek that also is included even though it flows into

the 303d portion of the Calapooya. Upstream of Bachelor Creek none of the

watershed is 303d listed and both fall chinook and coho are present. Therefore the

remainder of the analysis focuses on the Bachelor, Upper and Headwater sub-

watersheds.

The Upper sub-watershed contains both coho and fall chinook salmon

populations, while the Headwaters contains the only designated coho core

spawning habitat in the entire Calapooya watershed (Figure 28). The Headwaters

contains the highest percentage of both late successional forest (Figure 29) and

forested riparian area (Figure 30). The Upper sub-watershed and Bachelor follow

in succession. However, the Upper has a greater percentage of federal/state

ownership while the Headwaters is mostly private forest (92%). Therefore the

ecological suitability ranks the Headwaters the highest, followed by the Upper and

then Bachelor (Figure 31).

Adding the social suitability criteria reveals large areas of interested

landowners in the Upper sub-watershed with very few suitable parcels in the

Headwaters (Figure 32). The Lower and Middle sub-watersheds also containmany

but smaller parcels of willing landowners. Utilizing the prioritization framework,

the Upper sub-watershed is listed as a first priority sub-watershed due to the mix of
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Figure 28 Distribution of coho salmon core area and fall chinook salmon distribution in
upper Calapooya. Creek watershed.
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Figure 29. Percentage of late-successional forest in upper sub-watersheds ofCalapooya
Creek watershed.
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Figure 30. Distribution of riparian forest in upper sub-watersheds of Calapooya Creek.
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both high social and ecological suitability. The Headwaters is a second priority sub-

watershed due to the low social suitability, while the lower two watersheds are

third priority sub-watersheds due to their high social suitability but low ecological

suitability. The Bachelor sub-watershed lies somewhere higher than the lower two

sub-watersheds but much lower than the Upper or Headwaters. Therefore the final

ranking in order of decreasing priority starting with the first priority is Upper,

Headwaters, Bachelor, Middle, and Lower.

VII.3.2. Deer Creek

Deer Creek can be divided into the Mainstem, the North Fork, the Tucker

and the Upper South Fork (Figure 33). These designations are unofficial as the

Deer Creek watershed does not contain officially delineated sub-watersheds due to

its small size. Neither the North Fork nor the Upper South Fork contain 303d listed

streams (Figure 34). Therefore, conservation opportunities exist in these two sub-

watersheds (Figure 35). Fall chinook salmon only occur in the mainstem Deer

Creek that is listed on the 303d list, while coho and winter steelhead extend

throughout the watershed (Figure 36). The Upper South Fork contains a large

proportion of dense, late-successional riparian vegetation (Figure 37). Hence the

ecological suitability criteria ranks the Upper South Fork the highest followed by

the North Fork, the Tucker and the Mainstem (Figure 38).

Social suitability is low throughout the watershed (Figure 39), except in the

North Fork. Consequently, the Upper South Fork is categorized as a Second
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Priority sub-watershed since it contains high ecological suitability but low social

suitability. The North Fork ranks as a third priority sub-watershed because it

contains high social suitability but low ecological suitability due to the lack of

forested riparian vegetation. However there exists some stream survey data in the

North Fork. The final ranking in decreasing priority starting with the second

priority is Upper South Fork, North Fork, Tucker and Mainstem. In contrast to the

Calapooya, no opportunities exist in the mainstem river and no first priority sites

exist based on the prioritization framework.
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Figure 33. Deer Creek watershed. Note change in scale from Calapooya Creek
figures. Deer Creek lacks formal delineation of sub-watershed boundaries.
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Figure 34. Water quality impaired streams in the Deer Creek watershed. Designated

impaired by section 303d of the federal Clean Water Act.
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Figure 35_ Conservation opportunities in streams that are not water quality impaired.
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Figure 36. Fish distribution in Deer Creek watershed. Furthest upstream distribution.
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Figure 37_ Distribution of riparian Forest vegetation along non-water quality impaired

streams in Deer Creek.



197

4

Streams/\/
4 8 Kilometers

Figure 38. Ecological suitability ranking of Deer Creek sub-watersheds. 1=most

ecologically suitable, 4=least ecologically suitable.

0



198

- Upper South Fork
Sub-watershed=l

Tucker

Sub-watershed=3

0

Socially suitable landowner parcels
Forested riparian vegetation

Non-water quality impaired streams

Streams

S
d Kilometers

Figure 39. Location of socially suitable landowner parcels within ecological
suitable Deer Creek sub-watersheds. 1=most ecologically suitable, 4:;-- [east
ecologically suitable.
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VII.3.3. Myrtle Creek

The Myrtle Creek watershed is comprised of the Lower North, Upper

North, Lower South and Upper South sub-watersheds (Figure 40). Although all

four sub-watersheds contain 303d listed streams, only the Lower South and Upper

South are listed for both temperature and low flow conditions (Figure 41).

However, the only stream (Riser Creek) in the Upper North with a temperature

recorder is listed under high temperature. This indicates that more of the sub-

watershed could be listed given appropriate data collection.

Coho and winter steelhead exist throughout the watershed (Figure 42). The

Lower North and Upper North are listed for poor habitat due to the paucity of large

woody debris (Figure 43) however, both the Lower South and the Upper South lack

stream survey data to assess their habitat conditions (Figure 44). However, the

Upper North contains streams with data that confirms that they have suitable

habitat through stream surveys. The Upper North contains a high amount of late-

successional forest (81%), followed by the Upper South (79%), Lower South (54%)

and Lower North (20%) (Figure 45). Hence, the Upper North is considered

ecologically the highest priority sub-watershed, followed by the Upper South, the

Lower South and the Lower North.

The Lower North contains the highest social suitability both in terms of

willingness to participate in collaborative conservation and the degree of known

conservation adopters (Figure 46). The Lower and Upper South demonstrate very
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Figure 40. Myrtle Creek watershed, sub-watersheds and streams.
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Figure 41. Water quality impaired streams in the Myrtle Creek watershed. Designated

impaired by section 303d of the federal Clean Water Act,
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Figure 43. Habitat impaired streams in the Myrtle Creek watershed. Designated impaired

by section 303d of the federal Clean Water Act. Habitat refers to suitable habitat

complexity such as large woody debris.
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Figure 45. Percentage of late-successional forest in sub-watersheds of Myrtle Creek

watershed.
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low survey response rates which lead to low social suitability, with the Lower

South possessing higher social suitability than the Upper South. Low social

suitability is also reflected in the lack of stream survey data in both Lower and

Upper South sub-watersheds due to lack of landowner permission. Although social

suitability is not strong in the Upper North, the overall number of agricultural

landowners is small.

In this case no first priority sub-watersheds exist that exhibit both high

ecological and social suitability. Therefore, the Upper North and Upper South are

designated second priority sub-watersheds, while the Lower North and Lower

South are considered third priority sub-watersheds. The Lower North is given

special consideration despite its low forest cover because it is adjacent to a highly

forested Upper North and because it contains high social suitability. The final

priority rankings beginning with the highest priority sub-watershed consist of

Upper North, Upper South, Lower North and Lower South.

VII. 4.. Conclusion and Application to CAWM

The analysis reveals how CAWM provides a contribution to the conceptual

development of both watershed management and spatial analysis (Table 34). The

analysis addressed the two research objectives to: 2) assess the spatial distribution

of watershed projects and 4) determine the sociocultural, ecological and geographic

constraints to adaptive watershed management. The key outcome adding the

watershed and spatial analysis concepts to the CAWM framework is to match areas



Table 34. Summary of the key attributes of spatial analysis and watershed management in community-based adaptive watershed
management (CAWM).

Core Concept 0 Adaptive
Mana ement

Adoption-
diffusion

Symbolic
Intera ti n

Community-
b d

Spatial
A l i

Watershed
M tAttribute

1

g c o ase
Conservation

na ys s anagemen

Incorporates systems process + + + + +
Addresses uncertainty +
Enables spatial analysis + +
Incorporates ecological
behavior

+ +

Incorporates social behavior + + +
Based on positivist philosophy + + + +
Based on interpretivist
philosophy

+ +

Provides behavior mechanism + + + +
Enables predictive modeling + + +

Note: For each concept, the strengths relative to each attribute are indicated by (+).
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of high social suitability with areas of high ecological suitability to find high

priority conservation sites. For the three study watersheds only the Upper

Calapooya sub-watershed fulfills the first priority designation as containing high

ecological and social suitability. This match is frequently suggested, but rarely

elucidated. However, this does not mean that the Upper Calapooya is the only area

to conduct restoration. It does suggest that the Upper Calapooya might produce the

highest combination of ecological and social suitability than restoration conducted

in any of the other sub-watersheds. Therefore 50% of the restoration effort should

focus on first priority sub-watersheds such as the Upper Calapooya (Figure 25 and

section VII.2).

Subsequently, second priority sub-watersheds with high ecological

suitability and low social suitability (Calapooya Headwaters, South Fork Deer

Creek, Upper North and Upper South Myrtle Creek) should receive 25% of

restoration efforts. Third priority sub-watersheds with high social suitability and

low ecological suitability (Lower Calapooya, Middle Calapooya, North Fork Deer

Creek, Lower North Myrtle Creek) should receive 16% of restoration efforts.

Lastly, 8% of the restoration effort should focus on sub-watersheds with low

ecological and low social suitability (Mainstem Deer Creek). This weighted

conservation effort acknowledges uncertainty by spreading conservation learning

activities throughout all combinations of ecological and social suitability.

There are other restoration sites within sub-watersheds that meet high

priority criteria, but due to their patchy distribution and small geographic area, a
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sub-watershed approach might yield higher ecological benefits. Elucidation of

these particular sites within sub-watersheds facilitates the location of focal, nodal,

adjunct, contributing and grubstake habitats suggested by Frissell (1997). The

findings do not preclude focusing restoration in second priority (Figure 25) areas of

high ecological suitability, but low social suitability. However, the analysis in

combination with the interview and survey data suggest that the effort required to

ensure landowner participation will be high.

By using the CAWM framework, the spatial power of GIS enables the

combination of both interpretative and positivistic components to structure

watershed conservation prioritization. Applying watershed management principles

in GIS reiterates the call for spatial reasoning to drive GIS formulation and use.

Spatial analysis reveals a patchy pattern of landowner adoption of conservation

practices, so conservation efforts can be directed toward those patches on the

landscape where the social suitability of restoration efforts will yield larger

ecological benefits than the current ad hoc restoration efforts in Oregon.
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VIII. Implications for Community-based Adaptive Watershed Management

VIII.1. Introduction

No matter what sort of scientific or political watershed approach is
developed in the future, it will fail without the support of local
communities (McGurrin and Forsgren 1997:470).

The research utilizes mixed data collection including landowner interviews,

a mail survey and participant observation with the Umpqua Basin Watershed

Council to characterize the socio-cultural framework of agricultural landowners in

the Calapooya, Deer Creek and Myrtle Creek watersheds. Analysis using

geographic information systems (GIS) enables ecological characterization as well

integration of both ecological and social factors. The entire process is guided by

and supports the development of community-based adaptive watershed

management (CAWM). Central to CAWM lies the philosophy of critical

pluralism that enables the integration of social and ecological suitability through

GIS to promote more effective watershed management (Figure 47). It is the

integration and critical analysis that enables the CAWM framework to lead to

outcomes that are greater than through the pursuit of any one of the core concepts.

VIII. 2. Summary

Qualitative analysis of landowner interviews indicates that farming and

ranching engender a strong symbolic meaning focused on landowner independence,

the importance of private property rights, aversion toward government interference,

and a belief in environmental resilience. These four themes interact to structure
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landowners' beliefs toward and participation in conservation. Quantitative analysis

of the landowner mail survey reveals that the most significant variables affecting

the adoption of conservation practices relate to irrigation use, sharing management

decisions with a spouse, desiring survey results, believing in scientific

experimentation and telling other landowners about conservation practices.

Qualitative analysis of watershed council interactions suggests the main factors

affecting the success of the council are reducing bureaucracy, fostering productive

discussion and understanding among stakeholders and providing financial,

technical and coordination support.

Conservation biology theory and analysis using geographic information

systems reveal that the extent of late successional forest, the amount of forested

riparian vegetation, the absence of water quality-impaired streams and the presence

of salmonid fish species are strong indicators of ecological suitability. However,

there is a lack of connectivity of large patches of suitable habitat throughout the

three watersheds.

Geographic information systems enable the identification and integration of

a critical suite of social and ecological factors that influence the success of

community-based adaptive management. Those factors are determined by using

different methods that provide a rich description of the CAWM setting in the three

watersheds (Figure 48). Such an integration helps determine what practices to

implement, where to implement them and how to stimulate the adoption of the

practices.
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Increasingly, there have been calls to implement more community-based or

cooperative conservation (Berkes 1989; Pinkerton 1994). Landowners themselves

desire to "get government off our backs" while also admonishing agencies to allow

more landowner input and control. The idea is to "let us solve our own problems."

However, landowners also view such neighbor-to-neighbor programs as a veiled

attempt that smacks of communism at worst and environmentalist-driven socialism

at best. For community-based management to succeed it must fit the socio-cultural

context of the community. One community-based model does not apply to all

situations (Gibson and Koontz 1998; Salamon et al. 1998).

Despite the apparent importance of information, landowners in these

watersheds exhibit characteristics of a culture driven by independence and a

staunch belief in private property rights. Such a belief structure impedes the

successful use of the classic adoption-diffusion model. Both survey and interview

results indicate that landowners are very reluctant to discuss conservation activities

with their neighbors. Even the most conservation-oriented landowner indicates that

he has told no one about his conservation practices except for the agency staff who

provide technical assistance. Landowners feel that their neighbors have a right to

do anything they want to their property and that no one has the right to tell them

what to do.
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In this case, community-based management entails utilizing landowner

concerns in the watersheds. It does not entail overtly encouraging landowners to

work cooperatively and in close contact with one another. Although that may be

the typical community-based approach in other areas, such an approach does not fit

the socio-cultural framework here.

The need for more models echoes another growing call for adaptive

management (Lee 1993; Smith 1994; Gunderson et al.1995; Bormann et al.1999).

Both scientists and landowners would like a more experimental and flexible

approach to management. Yet landowners, the public and scientists are often

ambivalent toward implementing adaptive management (Shindler et al. 1996; Smith

et al. 1998). While many favor scientific experimentation on private lands, fewer

would be willing themselves to participate in a collaborative, monitored project

with their neighbors. For adaptive management to succeed, landowners must be

able to follow the steps of problem identification, model building, hypothesis

testing, implementation, monitoring and evaluation. It is here where the watershed

council can play a crucial role by providing an organization that fosters trust in the

scientific process.

However, landowners do not feel properly informed about making these

decisions and are wary about an experimental approach. Landowners often cite the

variance of scientists when in the 1960s fishery biologists called for the removal of

large woody debris from streams, while in the 1990s millions of dollars are spent to

put woody debris back in streams. So some landowners are reluctant to participate
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in an experiment, they just want to know what it is they should be doing and want

some certainty that their decisions will not be re-evaluated in the near term.

However, other landowners interviewed stated that if only scientists were more

forthright in explicitly stating the uncertainty regarding some of the recommended

practices then landowners would be more willing to participate.

Lastly, the call for watershed management (Smith 1994; State of Oregon

1997) strikes a positive chord with landowners. It fits with their world-view ofa

practical, common sense local approach to conservation that does not restrict

conservation to instream practices. Landowners want acknowledgement that

upland conservation activities like off-stream livestock watering and better pasture

management benefit watershed health. They do not want stock solutions that apply

throughout the basin, but would prefer solutions that fit the ecological, agricultural

and social framework of their local watershed.

VIII.3. Conclusion

The objectives of the research project were to: 1) identify agricultural

landowner participation in watershed conservation projects; 2) assess the spatial

distribution of watershed projects; 3) determine characteristics of participating and

non-participating landowners; 4) determine the sociocultural, ecological and

geographic constraints to adaptive watershed management. The implication for

watershed conservation is that one needs to know the type of landowners within a

watershed before embarking on a conservation strategy. Identifying the adopters

and even the specializations within adopters may increase the further adoption of
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conservation practices. Further, one must determine the differential ecological

impacts of the various conservation practices within this study. Given certain

watershed conditions, a conservation strategy may target one or all of these

strategies. Meeting the research objectives enables the application of CAWM to

the three study watersheds. The complete CAWM framework (Table 35) provides

the information and mechanism for devising a conservation strategy that fits within

the local context of ecological and social suitability.

Addressing only social suitability concerns does not recognize that

ecologically a certain threshold of overall conservation needs to be achieved. For

example, salmonid streams need to achieve a stream temperature that remains

below 65 degrees Fahrenheit to maintain sufficient physiological fish function. A

conservation practice can have high social suitability but may only be applicable on

a limited basis throughout the watershed. A practice may have low social

suitability, but have high ecological benefits even when applied in a few instances.

Another practice may have high social suitability but require such a high initial

effort that it is prohibitive. If landowners view a practice as having low social

suitability they won't implement it. However, one needs to understand the

worldview of landowners to know what is considered a barrier to social suitability,

and how to provide an incentive to reduce the barrier.

An attention to community dynamics can improve social suitability. Of

course collecting information requires additional effort, but so does trying to

implement programs that need to be marketed to the community. Additionally, the



Table 35. Summary of the core concepts in community-based adaptive watershed management (CAWM).

Core Concept Adaptive Adoption- Symbolic Community- Spatial Watershed CAWM
Management diffusion Interaction based Analysis Management

Conservation
Attribute

1
Incorporates systems + + + + + +
process

Addresses uncertainty + +
Enables spatial + + +
analysis
Incorporates + + +
ecological behavior
Incorporates social + + + +
behavior
Based on positivist + + + + +
philosophy
Based on + + +
interpretivist

philosophy
Provides behavior + + + + +
mechanism
Enables predictive + + + +
modeling
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required effort of different practices or programs may not differ overall, but some

efforts occur ex ante. The high ex ante, or upfront, effort is probably why community-

based solutions are avoided due to institutional bias toward approaches that appear to

be low effort ex ante, yet require high effort ex post. The adaptive management

process can be helpful in modeling, monitoring and evaluating behavior and exploring

the situation to determine whether the conservation effort is worth it. Adaptive

management allows one to test the hypothesis that community involvement produces

improved conservation outcomes better than top-down solutions in a given context.

GIS not only provides a vehicle to integrate the core concepts, but enables

incorporation of spatial relationships. Such spatial analysis needs to proceed with an

understanding of the ecological and social phenomena at hand. Such spatial reasoning

enables one to understand that social and ecological suitability vary throughout the

watershed. For example, planting 100 acres of trees at the mouth of the watershed can

have less ecological benefit than planting 100 acres of trees further upstream with

respect to reducing stream temperature, depending on the structure and function of the

specific watershed. The marginal ecological benefits of tree planting are higher on

stream reaches that are narrow, shallow and slow moving than stream reaches that are

wide, deep and fast moving. Therefore tree planting does not have a fixed ecological

outcome, but one that varies over space and time. Further, some communities within

specific geographic locations in the watershed may differentially support tree planting

moreso than other communities, so the implementation effort required will be lower
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since supporters may have a higher willingness to participate or need less

compensation to participate.

One must incorporate the new concepts within watershed management,

restoration and ecosystem management to understand the spatially explicit ecological

benefits of conservation actions. Past restoration has focused on the ecologically

worst areas instead of protecting the best. These actions produced high effort but low

ecological benefit scenarios. However, watersheds and ecosystems are scientific

designations that may have little relevance to watershed residents. Additionally, the

community dynamic may not fit with a collective watershed approach to addressing

conservation issues. The independent nature of landowners precludes participation in

watershed efforts.

Watershed council involvement in conservation lowers the barriers to

landowner participation by avoiding the landowner resistance to government

intervention. Therefore the working hypothesis to be tested is that adaptive

management coordinated by the council will foster higher community participation

than adaptive management led by a government agency. However, the council lacks

the present capacity to conduct such an endeavor. Therefore, building the council's

capacity and allowing the council development process to build recognition and

support from landowners will require additional effort. Improved coordination is

crucial to reduce impediments to participation and achieve improved ecological

benefits. Further, community-based institutions can fail to achieve conservation

outcomes if they do not address key issues such as free ridership, the ability to restrict
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access, the ability to influence the community, enforcement, and monitoring. Councils

can also fail if they don't address the spatially explicit social and ecological context.

Understanding community members' relationships to the environment, society

and each other impacts participation in watershed councils and other conservation

programs, which in turn impacts ecological conditions. Symbolic interaction explains

landowner attitudes and behavior, yet does not offer the opportunity to quantify and

build the predictive models suggested by adaptive management. Nor does symbolic

interactionism present in the landowner interviews allow generalization to the wider

community.

Adoption-diffusion helps determine quantitative relationships between

behavior and attitudes and other social and ecological variables. One needs to know

the critical determinants so that one can address these to further spur adoption of

conservation practices. However, adoption-diffusion lacks spatial components and the

focus on individuals detracts from the need to take a watershed approach to planning.

Focusing only on those who are conservation minded (high social suitability) in areas

that have low ecological suitability possibilities is ineffective. Further, many

mechanisms of social behavior are difficult to quantify, and behavior can be very

context specific which leads to variability in the main factors in adoption and diffusion

of conservation practices. Symbolic interactionism provides the context and

mechanism. However, the landowner-preferred alternatives may require more effort

to implement. Also, the landowner-preferred choices may not provide sufficient

ecological outcomes. It is important though to determine a suite of conservation
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choices that landowners prefer, and then apply ecological criteria to such choices.

Applying these landowner preferred-practices in areas that match ecosystem and

watershed goals is possible through the use of GIS.

Adaptive management principles can be used to evaluate the choices among

landowner preferred practices. Adaptive management builds the accountability that

landowners and the watershed council desire and ensures that documentation of social

and ecological outcomes occurs. Adaptive management also enables the

operationalization of different perspectives that surface during watershed council

discussions. Instead of spending valuable time arguing about the benefits of certain

practices, those practices can be tested through modeling or field experiments.

However, the adaptive management process is lengthy and involves many participants

and tries many different treatments. Such a process requires a large effort.

Recognition of the potential drawbacks of large expensive efforts helps adaptive

management practitioners to narrow choices to alternatives that provide high social or

economic outcome per unit effort. Models can then include appropriate parameters in

order to address efficacy issues. Resource managers have frequently ignored public

participation or not treated public as equals. CAWM incorporates an understanding of

the community dynamic and incorporates local knowledge, yet uses a narrowed set of

steps and tenets to foster adoption of the approach and improve the efficacy of

conservation efforts.

Evidence suggests that there are also within-watershed differences in both

social and ecological suitability. A more participatory community-based research
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increases the comfort level of landowners and enables an even further participatory

approach that could then collect more site-specific economic, agricultural, ecological

and social data with less effort than another approach.

The classic extension model tries to identify the early-adopter and to use that

person to act as a model for others and allow the innovation to diffuse from the early-

adopter outward. Evidence collected in this study indicates that the model does not

apply because landowners do not discuss innovations because they recognize the

private rights of their neighbors. A more active approach is needed. Failure to

understand the socio-cultural context retards the enrollment of landowners into state

and federal programs that direct technical and financial assistance to landowners.

Further, a reluctance to work with governmental agencies also limits information

dissemination.

In conclusion, it appears that there is conditional support for community-based

adaptive watershed management in the Calapooya, Deer Creek and Myrtle Creek

watersheds in southwestern Oregon. The keys to its success are providing information

to entire landowner households, implementing and evaluating the upland practices that

landowners prefer, acknowledging the reluctance of landowners to appear as if they

are telling their neighbors what to do, tailoring solutions to flexibly fit the local

context of individual watersheds and groups of watershed landowners, and focusing

conservation in areas that meet ecological suitability by protecting existing suitable

areas first. Such a strategy addresses internal threats, maintains the greatest area of

high-quality habitat and diverse aquatic biota, and leads to the creation of policies that
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facilitate critical watershed habitat restoration (Frissell 1997:112). Such a strategy will

improve the probability of actually implementing conservation in a timely fashion and

reduce implementation barriers.

It is this implementation and subsequent monitoring of results that is the crux

of community-based adaptive watershed management (CAWM). The CAWM

approach ensures an integration and linkage between social and ecological suitability.

CAWM provides a baseline for operations that is applied to and tested in the three

Umpqua Basin watersheds. The results provide management recommendations that

will enable the watershed council and landowners to develop management to achieve

ecological watershed restoration goals in a cost-effective manner.
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IX. Recommended Future Research

IX.!. The Research Project

Disagreement is a source of information on alternative pathways. Use

the power of the collective human mind. Disagreements are based on

different world views, experiences, and knowledge. Disagreement is

fuel for developing alternative pathways to achieve the same goals.

Consensus, especially averaging or power-based decisions that choose

a single answer, ignores the knowledge of those whose answers were

not chosen. Rather than insisting on a single path, learn to tolerate the

views of others, at least long enough to start to see the positive and

negative aspects of their (and your) approaches (Bormann et al.

1999:530).

The previous chapters illustrate various concepts in the community-based

adaptive management (CAWM) framework. The preceding chapters determined the

types of activities landowners prefer, the worldviews possessed by landowners, the

institutional constraints present in the watershed council and the locations of

ecologically suitable conservation areas. The last step is to apply the findings from the

CAWM framework to formulate new hypotheses and provide an experimental design

to test the hypotheses and learn more about the system in the three Umpqua Basin

watersheds.

The findings indicate a need to test the ecological outcomes of using off-

stream livestock watering developments and rotational grazing compared with riparian

fencing to exclude livestock and riparian tree planting. The process seeks to

determine how to achieve an ecological target using landowner-preferred pathways.

The objective is to determine the factors that influence how well rotational grazing and
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off-stream watering improve riparian vegetation conditions. Not all landowners

implement grazing management the same so one can set up trials to investigate

different grazing systems with respect to no grazing. Such grazing management

treatments involve variable use of duration, intensity, frequency, seasonality as well as

use of off-stream water, salt, and controlled stream crossings (Armour et al. 1991;

Bedell and Borman 1997; Holechek et al. 1998).

A large body of research indicates that no grazing produces better riparian

conditions than heavy grazing (Armour et al. 1991; Kauffman et al. 1997). The

challenge though is to determine what level of grazing management enables

ecologically sound riparian areas while still allowing agricultural use. Finding first

priority (Figure 25) sites and practices that meet ecological and social suitability meets

the challenge. However, a proportional prioritization approach invests effort across

first, second, third and fourth priority sites to account for uncertainty. To determine

ecological suitability, indicators that should be monitored include water runoff,

riparian vegetation (age, growth, composition, diversity, canopy, litterfall), stream

temperature, and physical streambank characteristics. Other response variables should

include the social evaluation of the management and research treatments, the

economic costs of operation and the administrative costs of implementing new

treatment options throughout the watershed. Such responses can be compared across

prioritization classes (first, second, third and fourth).

Such an approach addresses the need for performance-based management

(Dosskey 1998; Holechek et al. 1998; Kutzler 1998) while also adhering to the
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adaptive management approach by using landowner proposed solutions as diverse

hypotheses to test (Bormann et al. 1999). Further, the approach enables one to

overcome the assertion that "constructing measures of environmental quality that have

the support of both scientists and politicians is a hurdle that decreases the

attractiveness of this approach, especially if the increase in environmental benefits

achieved from proper targeting is small" (Babcock et al.1996:961). Taking a research-

based spatial analysis approach also acknowledges the concern that, "agricultural

heterogeneity greatly increases the importance of obtaining good measures of

environmental quality to facilitate proper targeting of policies" (Babcock et

al.1996:961). The identification of landowners who are willing to participate in a

collaborative, monitored watershed conservation program addresses such concerns.

The entire program incorporates landowners, the watershed council, the

Governor's Watershed Enhancement Board (GWEB) and other resource agencies in a

supporting role. GWEB can change their guidelines by funding specific landowner-

preferred types of projects that require specific types of monitoring. Funding would

be allocated according to the combination of ecological and social suitability within

the project watershed. As discussed in section VII.2., first priority sites and practices

that have both high ecological and social suitability would receive 50% of the GWEB

effort, followed by second priority (25%), third priority (16%) and fourth priority

(8%) sites and practices. Once a year a targeted request for proposals would

emphasize adaptive management principles, for example, providing intensive funding

for monitoring and evaluation of riparian fencing or off-stream watering. The targeted
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approach would limit the number of projects funded but improve the depth and focus

of learning. Lastly, the approach demonstrates a balance between incorporating local

knowledge and innovation at the grass roots with control and coordination at the top

with respect to the watershed council or GWEB to take landowner derived innovations

and test them.

IX.2. Future Personal Role for Follow-up Involvement

To stimulate the field experiment, I can present to the watershed council the

spatial results of the analysis that indicate relative priority of the sub-watersheds using

ecological and social suitability. What I can do then is contact each of the

conservation opportunity landowners and ask them to contact the watershed council.

Due to confidentiality reasons, I can't give landowner names to the watershed council.

Then the watershed council can follow up by establishing contacts with the Soil and

Water Conservation District, Oregon Department of Fish and Wildlife, the National

Resource Conservation Service and others about funding, technical, and informational

assistance available and report the findings to landowners. I could even convene a

meeting to broker these services and to let landowners know what the watershed

council is doing and how the landowners' interests and the watershed council plan fit

(or not).

I could also send similar letters to both conservation opportunity and non-

conservation opportunity landowners as determined by the geographic information

system. Areas with high social suitability contain a large proportion of conservation

opportunity landowners. These correspond to first and third priority conservation
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areasdepending on the level of ecological suitability. The test then is to see if my

analysis "successfully predicts" which group of landowners responds by contacting the

watershed council. One would expect higher responses in first and third priority sites

than in second and fourth priority sites. The watershed council can then coordinate the

application of the conservation practices and the monitoring of the impacts. Such a

plan increases the probability of GWEB funding and also assists the watershed council

in demonstrating to landowners that the watershed council can accomplish a

coordination role while reducing bureaucracy and respecting the independence and

private property rights concerns of participating landowners.
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Interview Guide

Land Use/Operational Characteristics
land use
acreage
lease

Knowledge of the Watershed as a Unit of Analysis
definition
comfort level/understanding
other landowners feelings
watershed management

Perceptions of Watershed
problems
importance
satisfaction
last five years
flooding

Watershed Management
council
responsibility/preference

Current Practices (when, where, size, method, sponsors, cost, satisfaction, info
source)

fencing
planting
grazing
screens
buffers

Factors that influence land/water use decisions
family
extension
commodity price
land capability
regulations

Barriers
physical
agency programs
money
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Incentives
best
tax break
cost share
direct payment

Communications Network (when)
agencies
best source
speak with others
neighbors thoughts

Cooperation
share equipment
share management plans
fencing
move pipe
fix equipment

Risk/Initiative
willing to be first

Adaptive, Cooperative Watershed Management Attitudes
experimentation
partnerships

Information
watershed councils
incentive programs
technical assistance
programs

Demographics
age
family
income
resource dependency
residency
education
future of farm/ranch
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Oregon State University Institutional Review Board
for the Protection of Human Subjects

Assessment of Critical Sociocultural and Ecological Variables
for Adaptive Watershed Management

Geoffrey Habron, Graduate Student, Oregon State University
541-737-2543, habrong@ucs.orst.edu

Informed Consent Document

There is a need for watershed conservation programs to acknowledge the unique
input, knowledge and diverse views of private agricultural landowners. The goal of
this interview is to begin to meet the need to gather landowner perspectives. The
benefit of such a survey is to provide information that will enable conservation
programs to be developed that better meet the needs of private agricultural
landowners.

This research project has been reviewed by members of the Oregon State University
Cooperative Extension Service, Soil and Water Conservation District, Oregon Farm
Bureau, Oregon Cattleman's Association WESt program, Oregon State University
Department of Rangeland Resources and other agricultural landowners among others.

Please respond to all of the questions to the best of your knowledge. The results will
be most useful if all landowners express their thoughts. Remember that there are no
right or wrong answers.

Please realize that all individual responses are voluntary and confidential. Only I will
see the completed surveys and your name will not appear on the completed survey
form. I will only report the summaries as a group and not by individual. Summaries
of the completed study will be available to all interested participants. In addition I
will personally present the research findings to a local gathering at the conclusion of
the study. I appreciate your time, effort and opinions. If during our conversation you
decide that you no longer wish to participate please feel free to let me know.


