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Abstract approved:

The complexity of human/riverine systems has led to an increasing focus on land

use patterns and policy. My goal is to understand the dynamics of a coupled human and

natural system. The central question is how people in the community of Scio, Oregon

perceive flooding, water quality, and riparian habitat. I use the concept of cognitive

models to identify and describe individual models of the environment, while cultural

models explain and describe shared models of the environment. I utilize the ethnographic

techniques of 22 semi-structured interviews, six months of participant observation, and a

review of secondary data to identify cognitive and cultural models.

I developed two hypotheses in order to approach the question of how people

perceive flooding, water quality, and riparian habitat. The first hypothesis is that

landowners who have high levels of risk perception and adaptability are more likely to

respond to flooding, water quality, and riparian habitat. I found that even though

landowners had high levels of risk perception the variable did not necessarily translate

into action in the form of adaptability. The second hypothesis is that cognitive models

have a pattern of variation that can be identified by land use. Although land use is a
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small-scale pattern, I found the more prevalent pattern of two shared cultural models to

exist in the community of Scio, Oregon.

The first model is characterized as human-centered, particularistic, short-term,

locally relevant, stewardship focused, rural-oriented, and informed by experience. The

second model is characterized as wildlife-centered, holistic, long-term, and informed by

science. Local residents overwhelmingly aligned with the first model while agencies and

scientists aligned with the second model. The pattern suggests a wide division between

the understanding of local and scientific knowledge, therefore, I recommend a multi-

objective management solution that mediates between local and scientific knowledge.
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COMMUNITY PERCEPTIONS OF FLOODING, WATER QUALITY,
AND RIPARIAN HABITAT IN THOMAS CREEK WATERSHED OF

OREGON

CHAPTER 1: INTRODUCTION

A person's perception of environmental issues is in many respects more important

than the scientific "truth." Charles Redman (1999: 7) observes:

We create a cognized environment that is very real to us and is the basis
upon which we make decisions. Human-environmental relations cannot
be modeled in a strictly mechanistic way on some maximization theory;
one must account for the 'human' factor.

Identifying existing cognitive models of the environment and the pattern of variation

requires a two-part examination of cognitive models, which produces an emergent link

between knowledge and action.

My research focuses on the link between knowledge and action by examining

different landowner perceptions of flooding, water quality, and nparian habitat as well as

the choices they make concerning land and water use. I attempt to understand the

dynamics of a coupled human and natural system in accordance with the concept of

biocomplexity. William Michener et al. (2001: 1018) defines biocomplexity as

"properties emerging from the interplay of behavioral, biological, chemical, physical, and

social interactions that affect, sustain, or are modified by living organisms, including

humans."

The central question is how people in the community of Scio, Oregon perceive

flooding, water quality, and riparian habitat. By exploring the knowledge of local

landowners and resource managers, I can identify what cognitive models exist in the

community. The patterns that emerge from the cognized models demonstrate shared
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cultural models. The ethnographic techniques of secondary data, semi-structured

interviews, and participant observation are used to elicit information concerning how

cognitive models develop among landowners and whether patterns can be described as

cultural models.

The main topics in the succeeding chapters are outlined below. In Chapter 2, I

outline the research setting and relevant background material dealing with flooding, water

quality, and riparian habitat. Chapter 3 is concerned with the theoretical approach to my

research topic. In Chapter 4, I explain my methodology. Chapter Five explores the

findings with respect to my two hypotheses, and develops the finding of two shared

cultural models. Chapter 6 discusses added sub-themes that arose in my research. The

sub-themes are stewardship, rural-urban conflict, and experiential learning, which I add

to the local model. In Chapter Seven, I suggest actions for the next step and conclude my

research.
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CHAPTER 2: BACKGROUND

The location of my research is in Scio, Oregon, which is a rural community in the

east central portion of the Willamette Valley. The Willamette Valley lies between the

Cascade Mountains and the Coast Range and extends from Eugene northward to the

Columbia River. The Willamette Valley is approximately 12,000 square miles, almost

one-eighth of Oregon's total land area (WRI 2001). The population has grown from less

than 15,000 before 1850, to the estimated population of 2.3 million in 2000, which is

two-thirds of the population of the entire state (WRI 2001). Land use in the Willamette

Valley is comprised of 70% forest, 22% agriculture, and 6% urban areas (WRI 2001).

Land is made up of many interconnected basins, or watersheds. Within each

watershed all water runs to the lowest point-a stream, river, or lake. A watershed can be

viewed as a hierarchical system containing progressively smaller structures nested within

one another (Newbury and Gaboury 1993). Robert Wissmar (1997: 69) demonstrates

how:

Each scale within a watershed contains valuable information about how
the ecosystem functions. An even more important concept is that all the
scales of a drainage system function together to create and maintain
habitats.

The idea of a watershed helps define my study as a "community of place." Jennifer

Gilden et al. (1999: 4) observes, "The word 'community' has many meanings and

connotations, and people often use it to create the positive sense of people living and

working together to achieve desirable goals." I use the term community and watershed to

mean the geographic area where people live, "communities of place." Scio is a
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"community of place" located in Thomas Creek watershed, which is the northern most

tributary of the South Santiam River basin, a subbasin of the Willamette River.

Scio is well suited for this project because of the diversity of land use and

the various challenges of flooding, water quality, and riparian habitat management. Scio

has a population of 695 and is comprised of a rural service center, residential areas,

agriculture land, pastureland, and private timberlands in Thomas Creek's headwaters (US

Census 2000).

The City of ScIo describes itself as home to five covered bridges, several quiet

parks, a fish hatchery, historic buildings from settler days, and fertile farms growing

diverse crops (Gaither 1995). Scio has an official town rooster named Big Red. The

local newspaper, Scio Community News, ran a story on Big Red, "The latest on Big Red,

Scio's Honored Citizen." The article reported that a number of tourists have been

coming to Scio to see Big Red after the Oregonian printed a story about him:

A Portland couple stopped in at "The Sink" last Wednesday, July 10, to
see Red. They were lucky. I had just finished feeding him the grapes I
had. Then I fed him a few graham crackers. Well, this big city man
started "crowing," if you can call it that, in an effort to get Red to crow.
There was a look of disbelief in Red's eyes. Talk about being driven up
the wall! I finally told the man, "That won't do any good. He'll crow
when he gets good and ready!" In a few more minutes the guy stopped
"crowing" and they left. As they drove off Red let out the loudest, biggest
crow you ever heard. Twice! What a bird! (Bates 2002).

The story of Big Red is an example of the rural independence of the community. Scio is

the tenth oldest town in Oregon and prides itself on historic roots.
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Historically, flooding has occurred throughout the entire Willamette Valley and

during the 1930's the federal government created a plan to build multi-purpose storage

facilities to provide flood control, recreation, irrigation, and hydropower. The multi-

purpose project was entitled the Willameue Basin Project, which resulted in 13 storage

facilities, 90 miles of bank protection, and several channel improvements (WBTF 1969:

11-28).

The planning process of the 1930's Willamette Basin Project considered

approximately 135 different sites to place storage facilities (WBTF 1969). Various dams

were built on the North and South Santiam rivers that alleviated flooding for landowners

south of Scio in the town of Jefferson. However, Scio is located in an area where a

storage facility was not built. The non-incorporated community of Jordan was discussed

as a possible dam site along the upper reaches of Thomas Creek, but due to less extensive

flood damage along Thomas Creek and resident opposition, construction was not

completed. The Army Corp of Engineers (ACOE 1948: J2-5-64) assessed the decision:

Residents in the reservoir area, however, have, by petition and at public
hearings, voiced strong objections to the project. They have been
supported in their opposition by residents in adjacent areas. Consequently,
construction is not proposed at this time.

Revetments (bank protection) were built along several stretches of Thomas Creek, but

they serve as an erosion protection measure rather than as flood protection. Revetments

are also used to channel water, by directing water downstream straighter and faster.

The Willamette Basin Task Force (WBTF) was established in 1963 to coordinate

the actions of 19 federal, 9 state, and 5 other agencies (Smith 1973: 74). The Basin Task

Force completed a comprehensive study of the Willamette Valley in 1969 in order to plan

6
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water resource development that could sustain the expected population increase. The

Task Force (WBTF 1969: 73) argued, "The basic problem in the Wiflamette Basin is the

ever-increasing demand on space and resources of a growing population." The water

storage aspect of the plan would add 87 new storage projects. The WBTF revisited the

idea of building a dam at the Jordan site and proposed that it be on the early-action

storage development plan, which means that it would be started within 10-15 years

(WBTF 1969). However, by the time the study was completed in 1969 and then

presented to the public in 1970at a time of increased environmental concernpublic

opposition to the WBTF plan resulted in the fact that only a few projects proposed were

actually constructed. As Courtland Smith (1973: 78) of the Anthropology department at

Oregon State University (OSU) explains, "Willamette Basin Project Committee was no

longer representative of the public interest." Although a storage facility on Thomas

Creek was proposed several times, a storage facility has not been built as of 2003 and

flooding has continued to impact the area.

The Thomas Creek area is 92,446 acres in area and drains approximately 76,800

acres of mostly mountainous timberland (Goettel 1998: 1; Bischoff 2000: TV-i).

Flooding is a frequent occurrence in the Thomas Creek watershed, according to the

available documented peak flows for the period of 1963 to 1986 (Bischoff 2000: P1-56).

Although most of Scio is near the 100-year floodplain (an area where a flood is expected

to occur once in 100 years), large floods of recent history occurred in 1964, 1972, and

1996, suggesting that flooding is more common (Goettel 1998: 3). There are two sources

of flooding in the Scio area, Thomas Creek and Peters Ditch. Thomas Creek runs from



Peters Ditch is a local addition to the landscape and serves as an irrigation ditch.
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east to west through the city of Scio and Peters Ditch is situated on the south side.' The

Flood Insurance Study completed by Federal Emergency Management Agency (FEMA)

shows that the entire city of Scio is within the 500-year floodplain and approximately

50% of the city's area is within the 100-year floodplain (Goettel 1998: 1).

A graduate student from the Fish and Wildlife Department at OSU recently

completed a research project in Thomas Creek. Russell Langshaw found that there were

substantial amounts of native fish and the water quality analysis detected little bacteria,

although people told him there were no fish and the water quality was bad (Langshaw,

personal communication). He also mentioned that most of the stream receives direct

sunlight, suggesting that the riparian habitat that does exist does not adequately shade

Thomas Creek because the creek is wide and the sun is overhead throughout the day.

Because the riparian habitat is not able to function effectively, introducing large woody

debris could create cooler fish habitat areas. However, according to Langshaw, there is

very little large woody debris until you reach the mouth of the creek.

Riparian habitat is essential for a functioning ecosystem. Riparian habitat

mediates key interactions between aquatic and terrestrial ecosystems and in many

respects, controls the productivity of streams by influencing water, sediment, and nutrient

dynamics; shading; supplying fine particulate organic matter and woody debris; and

providing stability of streambanks and floodplain terraces (NRC 1996: 190). Riparian

habitat in the Thomas Creek watershed varies widely. Many of the tributaries and short

sections of the mainstem of Thomas Creek have narrow buffers or little or no riparian

habitat (Bischoff 2000). The tributaries in the lower Thomas Creek subwatershed are
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dominated by grass/shrub riparian vegetation while the nparian habitat along the

mainstem of Thomas Creek is dominated by mature, sparse vegetation (Bischoff 2000).

The Bureau of Land Management (BLM) categorizes the nparian condition of Thomas

Creek as functioning at risk with an upward trend.2 BLM cites that the deterioration of

riparian habitat is a result of heavy logging, road building, debris flows, and landslides,

triggered by recent heavy precipitation, flood events, and human activities (BLM 1997).

Loss of riparian habitat impacts a variety of key stream functions, which in turn affects

water quality.

According to the South Santiam Watershed Assessment, water quality information

on Thomas Creek is limited due to a lack of continuous monitoring (Bischoff 2000).

Thomas Creek is on the Oregon Department of Environmental Quality's (ODEQ) 303(d)

list for high stream temperature and for a potential concern for low dissolved oxygen,

which are both important for aquatic life. In the lower reaches of the watershed, the

probable cause of changes in water quality is surface erosion while in the upper reaches

the causes are surface erosion, landslides, and road runoff. Water temperature increases

are "proportional to the extent of water impoundments, riparian canopy alteration, heated

discharges, and channel changes, such as widening and shallowing" (NRC 1996: 191).

Bischoff (2000: IV-39) points out that "low dissolved oxygen concentrations are a direct

result of high stream temperatures."

This brief introduction focusing on the issues with the three water-related

issuesflooding, water quality, and riparian habitatprovide the research setting. My

2 BLM divides riparian condition into three main categories: properly functioning condition,
functioning at risk (upward or downward trend), and nonfunctional.
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research aims at examining local people's perceptions and actions concerning the

different water-related issues. A previous graduate student, Angela Wright from the

Department of Forest Resources at OSU, examined public knowledge and opinions about

watershed management in the Lower South Santiam River, Crabtree Creek, and Thomas

Creek watersheds. One component to Wright's research was a set of potential problems

in the watershed. She invited landowners to comment on problems that were missing

from the list she provided. An additional problem that landowners cited was flooding

(Wright 2000: 49) and therefore my research focuses on this issue. Throughout this study

I refer back to Wright's research in order to provide the context of how Scio fits into the

larger picture of the South Santiam River basin.



11

CHAPTER 3: THEORETICAL APPROACH

The following section provides a theoretical background, by introducing and

defining the concepts I will use throughout this study. In order to understand the

relationship between humans and the environment, I explore a number of different

theoretical concepts, which I integrate into a cognitive approach. I begin this discussion

with cultural ecology and cognitive anthropology and then move to the more specified

area of cognitive and cultural models by examining two elements of cognitive models,

risk perception and adaptability.

Cultural ecology is an eclectic discipline that utilizes a wide variety of concepts,

including the theoretical concepts of cognitive anthropology. I explore this contribution

throughout the literature review. Cognitive anthropology is defined as:

The study of the relation between human society and human thought. The
cognitive anthropologist studies how people in social groups conceive and
think about the objects and events which make up their worldincluding
everything from physical objects like wild plants to abstract events like
social justice (D'Andrade 1995: 1).

The theoretical perspective of cognitive anthropology began by focusing on classification

and naming and has developed to more complex theories of cognition, including cultural

models (Kempton 2001:50).

Cultural ecology developed in the late 1940s and the 1950s. The main proponents

of cultural ecology were Julian Steward and Leslie White. Steward developed the

approach of multilinear evolution in the middle of the twentieth century to argue that one

general or universal plan of evolution is not appropriate, but rather particular cultures

changed and developed to specific environmental circumstances. Jon McGee and

Richard Warms (2000: 225) explain the multilinear approach as "cultures could evolve in
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any number of distinct patterns depending on their environmental circumstances."

Cultural ecology has broadened its direction since its inception and now explores the

interaction between culture and environment.

For my theoretical approach, Roy Rappaport's (1968) development of ecological

anthropology, particularly his distinction between "cognized" and "operational models"

is useful. While Rappaport (1968) does not provide a succinct definition in his original

work, Conrad Kottak (1999: 25) describes how Rappaport used the term cognized model

to refer to:

Native interpretations of the world, the set of rules and expectations,
orienting principles, concepts, meanings, and values that are significant to
an individual culture bearer and that account for why he or she does
things.

Cognized models oppose operational models that scientists create to represent an

objective reality (Gezon 1999: 59). The idea of cognized and operational models have

been discussed and debated by various scholars since their introduction to anthropology.

Rappaport introduced the two cognitive models of the environment, the cognized

and the operational, as a way to compare and contrast shared cultural models. Rappaport

(1968: 239) describes the two models:

The important question concerning the cognized model, since it serves as a
guide to action, is not the extent to which it conforms to "reality" (i.e. is
identical with or isomorphic with the operational model), but the extent to
which it elicits behavior that is appropriate to the material situation of the
actors, and it is against this functional and adaptive criterion that we may
assess it.

Rappaport's work on cognized and operational models has been further developed and

interpreted by various scholars.
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Kottak adds to the role cognized and operational models can serve by

describing the new ecological anthropology. Kottak introduces the four cultural models

of traditional ethnoecologies, developmentalism, environmentalism, and the possible

mediating model of sustainable development. Traditional ethnoecologies refer to

indigenous groups and their traditional set of environmental perceptions. Opposing

traditional ethnoecologies are the Euro-American cultural models of developmentalism

and environmentalism. Developmentalism denotes the cultural model of industrialism,

progress, and (over)consumption, while environmentalism entails a political and social

concern with the depletion of natural resources (Kottak 1999: 26). Kouak (1999: 26)

demonstrates that "sustainable development aims at culturally appropriate, ecologically

sensitive, self-regenerating change" and therefore mediates between traditional local

ethnoecology, environmentalism, and developmentism. Kottak urges ecological

anthropologists to recognize the applied nature of their work and move towards the

mediating model of sustainable development.

Kottak (1999: 25) contends that there are no isolated ecosystems and that all

humans participate in a world system. He believes that anthropologists need to be

concerned with the origin of cognized models and how they are shared rather than

focusing on the comparison to operational models. Kottak (1999: 25) also shows that the

world has become more complex and less understandable to most natives, which

increases the importance of understanding how the complexity affects local cognitive

models. He directs ecological anthropologists to blend theory and analysis with political

awareness and policy concerns (Kottak 1999: 25).



Aletta Biersack (1999: 5), like Kottak, urges people to combine a number of

disciplines. Biersack demonstrates the applicability of synthesizing symbolic ecology,

historical ecology, and political ecology in order to effectively understand human-

environmental interactions. Biersack' s contribution to the new ecologies approach is

described in her essay, "The Mount Kare Python and His Gold." Biersack (1999: 14)

discusses Rappaport's cognized and operational models by writing:

Cognized models are among the causes of the reality that operational
models strive to depict, that operational models themselves attempt to
mirror a reality that is shaped through the interaction of culture and nature.

Biersack demonstrates that humans perceive nature through culture and therefore there is

no way to actually see the operational model because humans create operational models

from cognized models.

As Biersack discusses Rappaport's use of cogrnzed and operational models, she

interprets more of a dichotomy between the two models than Rappaport was intending.

Biersack (1999: 8) writes, "Since operational models were true, the distinction between

operational and cognized models was ultimately a distinction between nature and culture,

fact and fiction." Rappaport (1968: 238) states that cognized and operational models are

overlapping, but not necessarily identical. He demonstrates that there are similar

components in both models, but the operational model is likely to include material

elements while the cognized model is likely to include elements that cannot be shown by

empirical means to exist, such as spirits (Rappaport 1968:238). Rappaport does not show

that one model is less adequate, but merely demonstrates that they both serve a

functionthe operational model to the scientist and the cognized model to the local

14
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people. In my research, I conform to the idea that both models serve an important

function and derive from the different experiences of scientists and citizens.

Cognized models stem from the local knowledge of a culture. I prefer the term

"local knowledge" as opposed to layperson or rural people's knowledge because of the

negative connotations associated with the latter terms (Kempton et al. 1995; Scoones and

Thompson 1994). Willett Kempton et al. (1995) separate the layperson model from the

scientific model in a similar fashion to the way I have chosen to separate the local from

the scientific model. Kempton et al. (1995: 15) chose to use the term layperson because

"the word lay originally contrasted with the clergy, a group who, like scientists, represent

themselves as authorities about the truth." The authors demonstrate that although

laypeople lack authority they actively construct their cultural model. My research is

intended both for the academic community as well as the community of Scio; therefore, I

choose to use local and scientific knowledge because the terms are easily transferred

between the two communities. So, in my thesis cognitive models refer to local

knowledge and operational models refer to scientists. Similar, to Kempton et al. (1995), I

chose the term "scientific knowledge" to describe Western scientists and scientific

literature because I think the term most appropriately portrays their cultural model.

An abundance of literature uses different terminology to explain how local

knowledge is involved in human-environment interactions. For example, other

terminology includes traditional ecological knowledge (TEK), traditional ecological

knowledge and wisdom (TEKW), indigenous knowledge (1K), and rural people's

knowledge (RPK) (Ford and Martinez 2000; Grenier 1998; Pierotti and Wildcat 2000;

Scoones and Thompson 1994).
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I have found the approach of ethnoecology to be the most useful term because

of the overarching clarity of the terminology. The prefix of "ethno" denotes both a local

application of a branch of study as well as a local understanding of a realm of experiences

(Nazarea 1999: 3). Virginia Nazarea (1999:vii) defines "ethnoecology as 'a way of

looking' at the relationship between humans and the natural world that emphasizes the

role of cognition in framing behavior." Kottak refers to ethnoecology as a cultural

model. Kottak (1999: 26) describes ethnoecology as "any society's traditional set of

environmental perceptions- that is, its cultural models of the environment and its relation

to people and society."

Ethnoecology links knowledge with action. Nazarea (1999: 7) has expressed the

increased applicability of ethnoecology if the discipline can successfully navigate a link

between knowledge and action:

In short, it is time to turn our attention to the interface between cognition
and actionor decision-making frameworks and behavioral outcomes
and the lenses and latitudes that shape and structure these
interconnections.

Nazarea focuses on the ideas of landscapes and lifescapes in order to create a cultural

model reflecting perception, cognition, decision-making, and action in "Lenses and

Latitudes in Landscapes and Lifescapes." She refers to landscape as what is out there,

the physical features, while defining lifescape as the "super-imposition of human

intentions, purposes, and viewpoints over environmental features and the resulting

patterns of production, consumption, and distribution" (Nazarea 1999:9 1). Nazarea

(1999: 92) explains:

It would be intriguing to examine how different categories of people,
disaggregated, for example, according to ethnicity, gender, and age,



perceive the shared landscape as well as the social, cultural, political, and
economic relations that compose the lifescape.

Nazarea's terminology of landscape and lifescape are synonymous with the terminology I

use throughout my thesis as "cognitive models." Nazarea's focus on the

interconnectedness of landscape and lifescapes generates the idea that while certain

perceptions are shared others are patterned according to their particular social niche and

histories. Nazarea (1999: 104) states, "divergence and patterningand uniformity and

universalitycharacterize human cognition and the environment that presumably guides

their actions in it." Her findings suggest that beneficial information can be gained from

researching both the divergence and patterns in lifescapes or what I term, cognitive

models. I prefer the terminology of cognitive model because the concept includes both

an individual's lifescape as well as their perceived landscape.

Kempton et al. (1995), who explore American environmental thinking, expand the

idea of variation and patterns in cognitive and cultural models. The authors use two

concepts from cognitive anthropology:

First, people organize their culture's beliefs and values with what we call
mental models or cultural models. Second, agreement or disagreement
about these cultural models often have a clear social pattern of variation.
(Kempton 1995:10)

Similar to Kempton et al., I initially examine how particular cognitive models develop

among people and second, examine the patterns of variation, which form the cultural

models.

17
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Elements of Cognitive Models

In order to obtain information on the divergence and patterns in cultural models, I

researched individual cognitive models and two key elements that comprise these

cognitive models, risk perception and adaptability. I have chosen risk perception and

adaptability because I was under the assumption that adaptability is dependent on risk

perception, meaning that one does not act to adapt without first perceiving a risk. Risk

perception emerges from knowledge, while adaptability is the type of action a person

takes or does not take. I could have chosen other elements to study, such as values, but I

am more interested in the link between knowledge and action, and I determined that risk

perception and adaptability were valuable indicators of this link. In order to move

cognitive anthropology from the individual level (cognitive models) to the group level

(cultural models), one must look at elements that are shared between cognitive and

cultural models. Kempton (2001: 63) points out that "moving cognitive anthropology

from the individual level to the group level is, on the one hand, at the cutting edge of

cognitive anthropology and, on the other hand, embarrassingly long overdue."

Risk Perception

Risk perception is defined as an individual's subjective judgment about a

hazardin this case flooding, water quality, and riparian habitat. Mary Douglas and A.

Wildavsky (1982: 8) describe risk perception as:

Common values lead to common fears (and, by implication, to a common
agreement not to fear other things). There is no gap between perception
and reality and no correct description of the right behavior, at least not in
advance.



19
Risk perception is a social process that has been studied widely in the field of

anthropology and other social science disciplines.

Sheldon Krimsky and Dominic Golding (1992: 16) demonstrate that there are two

principal "tributaries" to the cognitive theory of risk perception:

First, there are the studies of public response to natural hazards such as
floods, hurricanes, and earthquakes.. .and a second important tributary to
the theory of risk perception comprises studies in cognitive psychology
directed at how people reason under conditions of uncertain knowledge.

The first major tributary outlined by Krimsky and Golding focuses on the concepts of

rational expectation theory and individual adaptation to natural hazards. Research in the

second tributary focuses on how people solve complex problems involving frequency and

probability.

Douglas explores the idea of thinking probabilistically in the area of risk

perception. Douglas (1992: 63) argues:

Everyone thinks probabilistically in the fields of their normal competence
and acts accordingly. But such fields of competence tend to be
circumscribed and do not provide a model for appreciating how people
think of other kinds of grave risks outside their normal competence.

Individuals have areas of expertise and tend to be able to think probabilistically only in

this area. The concept of probability falls into one of the two major "tributaries" to the

cognitive theory of risk perception.

Gisela Bohm and Hans-Rudiger Pfister (2001: 3) similarly focus on cognition by

describing how environmental risks can be seen from two perspectives:

On the one hand, most environmental changes are caused by human
actions.. .it is human activities that endanger the natural environment. On
the other hand, environmental changes-be they of natural origin or
anthropogenic-can have perilous consequences for human health or living
conditions.
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The authors show that there are causal levels when dealing with environmental risks. In

the case of flooding, human activities can exacerbate the effects of flooding, while

flooding is also a natural disturbance that has consequences for human health. The

concept of risk "denotes the possibility that an undesirable state of reality may occur as a

result of natural events or human activities" (Krimsky and Golding 1992: 56). Krimsky

and Golding further demonstrate that this definition of risk implies that humans can and

will make causal connections between actions and their effects.

Environmental risk is in large part a property of human activity. J. Richard Eiser

(2001: 111) writes, "Even when considering risks of natural disasters like earthquake or

volcanic eruptions, human activity is implicated in terms of where people live, how

strongly they build their houses and such like that." Although people may make causal

connections between human activity and environmental effects, the connections are

usually within their scope of expertise. People cannot be expected to conceive of every

cause and effect scenario, and therefore it is important to understand how people select

which risks to magnify and how they make causal connections.

Risk perception is socially constructed. "Risks do not exist 'out there.' Instead,

there are only subjective perceptions of risks and the perceptions of one person are no

more valid than the perceptions of any other" (Johnson and Covello 1987: 3). People

choose to focus on particular risksrisks are exaggerated or minimized according to the

social, cultural, and moral acceptability of the underlying activities (Johnson and Covello

1987: viii). This idea demonstrates the correlation between cognitive models and risk

perception; risk perception is part of the larger social construction of cognitive models.



Redman further discusses the correlation between cognitive models and risk

perception with the concept of cognized environment. Redman (1999: 193) writes:

Humans react not to the real world in real time, but to a cognized
environment filtered through traditional expectations and a world view
which may or may not value close tracking of local environmental
indicators. Humans are also not always willing or able to forego short-
term personal advantage for long-term common benefit.

Redman (1999) outlines various case studies of human interaction with the environment

in his book Human Impact on Ancient Environments. He reflects on these historical case

studies in order to show that humans can use past experiences as a way to avoid mistakes

and refine successful strategies (Redman 1999: 216)

Adaptabifity

Adaptability refers to the capacity to find ways of changing one's behavior in a

timely fashion. Redman (1999: 43) writes, "adaptability is a term used to indicate the

capacity of a cultural system or groups within it to adjust to stresses." The concepts of

risk perception and adaptability are tightly connected and overlap because of the causal

links between the two concepts. For example, the inability to perceive future problems

(risk perception) has direct adaptive consequences, which illustrates the connection

between knowledge and action.

Kempton et al. (1995) discuss the idea of adaptation when working with

environmental policy issues. Kempton etal. (1995: 25) observes:

Policies to deal with any environmental problem, local or global, can aim
toward either prevention or adaptation.. .a preventive approach would
either modify or stop the activity so that the problem would not occur. By
contrast, adaptation is the decision to find ways to live with a changed
environment without trying to prevent the change.

Adaptation is increasingly being discussed when dealing with natural resource issues.

21
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Gunderson and Holling demonstrate how their search for a theory of

adaptability led them to the idea of panarchy in their book Panarchy: Understanding

Transformations in Human and Natural Systems. The theory of panarchy seeks to

understand the source and role of change in systems, particularly systems that are

adaptive (Gunderson and Holling 2002: 5). The theory is an interdisciplinary approach

that has sought contributions from a wide variety of disciplines. Gunderson et al. (2002:

5) explain panarchy as:

The cross-scale, interdisciplinary, and dynamic nature of the theory has
lead us to coin the term panarchy for it...we drew upon the Greek god Pan
to capture an image of unpredictable change and upon notions of
hierarchies across scales to represent structures that sustain experiments,
test results, and allow adaptive evolution.

The authors' work on the theory of panarchy led to the development of an adaptive

management framework (Gunderson and Holling 2002: 33). For the purposes of my

research, Gunderson and Holling's discussion of adaptive management is valuable.

Adaptive management is increasingly being discussed and utilized in various

natural resource settings. Frances Westley (2002: 333) outlines the development:

Evidence from the historical cases of ecosystem management suggests that
certain management regimes, clusters of beliefs, and practices dominate
for periods as long as twenty years, their erosion precipitated only by
ecosystem crisis. This rigidity has in part been attributed to a mechanistic
and reductionistic woridview, a command and control approach to
management, and a commodification of nature. In recent years,
proponents of adaptive management have suggested alternatives to the
approach, based on a systems perspective, the interaction between social
and natural dynamics.

The systems view is used by the author to suggest a way of looking at the whole rather

than the parts of a system. A system means a configuration of parts connected and joined



23
together by a web of relationships (Mandel 1996). The idea denotes a way of looking

at a web of relationships, while also looking at the properties of the whole.

Throughout my theoretical background, I have presented the ideas and concepts

that have informed my approach to my research. The concept of cognitive models is a

key component of my approach to the research. The research question of what cognitive

models exist in the community of Scio has led to my development of two hypotheses.

The first hypothesis is that landowners who have high levels of risk perception and

adaptability are more likely to respond to the three watershed issuesflooding, water

quality, and riparian habitatin a timely manner. The first hypothesis is meant to elicit

information concerning the link between knowledge and action because risk perception

emerges from knowledge and adaptability is a form of action. The second hypothesis is

that cognitive models vary according to land use. In the following chapter, I explain how

I approach these two hypotheses.



CHAPTER 4: METHODOLOGY

In order to explore the two hypotheses and examine cognitive models and the

range of variation, a multi-method approach was used. A review of secondary data,

semi-structured interviews, and participant observation elicited information concerning

what cognitive models exist among landowners and whether a patterned range of

variation exists between cognitive models.

A key step in my research process was developing anoperational definition for

my concepts. Russell Bernard (2000: 38) observes:

Conceptual definitions are limited because, while they point us toward
measurement, they don't really give us any recipe for
measurement... Operational definitions specify exactly what you have to
do to measure something that has been defined conceptually.

In order to operationalize the concept of cognitive models, I set up a series of questions

that allowed me to identify what particular cognitive models are present in Scio

(Appendix). Cognitive models were elicited through questions related to flooding, water

quality, and riparian habitat. Flooding was viewed as the biggest concern for local

participants and therefore the majority of questions focused on flooding. For the issue of

flooding, I focused on six different variables that include degree of concern, affect of

flooding individually, affect of flooding on community, cause of flooding, involvement in

flood committee, and solutions. I addressed the two issues of water quality and riparian

habitat by asking if they thought either was an issue. If so, I generally followed by a

question about regulations or what might be done to solve the problem.

Risk perception and adaptability were approached through the questions

mentioned above regarding flooding, water quality, and nparian habitat. For example,
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the concept of risk perception was elicited by asking participants how flooding

personally affects them. I then coded their responses: Affects individual greatly=1;

Affects individual minimally=2; Does not affect individual=3. Once my concepts were

operationalized, I set up a matrix in order to show the relationships between variables.

Table 1 illustrates how I operationalized my variables through a series of questions.

Table 1. Risk Perception & Adaptability Operationalized
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Issue Risk Perception Adaptability

Flooding

What do you think the cause of
flooding is?

What do you think a good solution
would be?

How does the flooding problem
affect you?

Have you done anything personally
to decrease the affects of flooding on
you?

Are you involved with the local
flood committee?

What do you see for the future?

Water
Qualily

Is water quality an issue in the area?
Does this affect you? If so, how?

Are there regulations that you are
required to follow?

Ripartan
Habitat

Do you think streamside vegetation
is an issue in the area?

Have you done anything on your
land regarding streamside vegetation
or streambank armoring?

Land use

What types of problems do you see
for various land uses?

What types of things are your
neighbors doing on their land? Do
you see them as positive or
negative?

What are your property goals?

What types of changes or
improvements have you made on the
land? Why?
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Secondary Data

By reviewing secondary data, I was able to develop appropriate topics for

interviewing and to check the reliability of responses to interviews. For example, I

reviewed previous flood assessments to gain an idea of proposed solutions, and then I

asked informants what they thought of these proposed solutions. Secondary data were

instrumental in developing the questionnaire; I was able to obtain a sense of important

issues the community had already addressed as well as issues that had not been

addressed.

I also reviewed a number of historical documents pertaining to flooding, water

quality, and the community of Scio. Documents from ACOE, WBTF, and newspapers

provided the bulk of information on flooding. I examined two watershed assessments

produced by the South Santiam Watershed Council (SSWC) and the BLM for water

quality and riparian habitat information. Data on the community was gathered from

newspapers as well as the book, In the Forks of the Santiam, written by Carol Bates, a

local historian. I also reviewed scientific literature concerning watershed issues. As a

social scientist, my knowledge of scientific information concerning watersheds is limited,

and therefore I found it extremely valuable to review data and obtain a scientific

understanding of flooding, water quality, and riparian habitat. I gained a local

understanding of the three watershed issues through semi-structured interviews.

Semi-Structured Interviews

Semi-structured interviews allow the researcher to direct the interview in a

particular direction, while still allowing for new topics and open-ended replies. The
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semi-structured interviews were conducted from June 2002 through October 2002.

There were 22 informants who participated in the semi-structured interviews.

Interviewees are called informants rather than respondents due to their active role and

because in most anthropological fieldwork situations they know more about the subject

under discussion than the interviewer (Kempton 1995: 19). Several interviews consisted

of a husband and wife or business partners, but because questions were not asked

separately I counted each household as one informant. Overall I interviewed 31

individuals. I tape-recorded 13 of the 22 interviews and the remaining 9 interviews were

recorded by handwritten notes. I preferred tape recording because it allowed more

content to be recorded. During some of the interviews handwritten notes were taken

either because the informant requested no tape recorder, or we were moving around and

tape recording would have been difficult.

The sampling strategy sought to insure a wide range of beliefs and values

associated with flooding, water quality, and riparian habitat. Stratified random sampling

was most conducive to the objective and population of my research. Bernard (2000: 151)

writes, "You divide a population into subpopulations, based on key independent

variables, and then take a random sample from each of those subpopulations." I

established my sampling frame by detennining the total population living within the

boundary of a Scio zip code. Bernard (2000: 147) describes a sampling frame as a "list

of units of analysis from which you take a sample and to which you generalize." My

sampling frame therefore included 1,796 households (US Census 2000). I divided the

total population into subpopulations according to land use.
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Land use in Scio is predominately made up of residential, agriculture, forestry,

and business categories and therefore I used these four as subpopulations in order to

observe cognitive models. I also included a fifth subpopulation of federal, state, and

non-governmental agencies in order to observe the operational model. Due to the small

population of Scio I combine the technique of stratified random with snowball sampling.

Bernard (2000: 180) writes, "If you are dealing with a relatively small population of

people who are likely to be in contact with one another, then snowball sampling is an

effective way to build an exhaustive sampling frame." Snowball sampling is a process

that asks informants to identify other individuals who have relevant knowledge.

In each subpopulation I strove for a range of responses and stopped once I began

to get repetition of responses. Of the 22 informants: four were forestry; four were

business; three were agencies; five were agriculture; and six were residential. The

forestry and business subpopulations had significantly smaller total populations and

consequentially smaller sample populations.

Forestland comprises 70% of Thomas Creek Watershed (Bischoff 2000: IV-7).

Of that total, 79% is private, 3% is state and 17% is BLM. Although 79% is private,

there are very few individual owners. BLM manages 17% of timberland, the largest

single owner in the watershed (BLM 1997). The majority of the private forestland is

comprised of three different industrial forest owners, which is why my sample population

was small in forestry. I included BLM, industrial forest owners, and non-industrial

private forest owners in my sample.

The sampling for the business subpopulation was also small because as one may

imagine, a rural town does not support a large population of businesses. I estimated that
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the total number of businesses visible in the downtown area was around 15. The

businesses include a café, a tavern, an antique shop, a grocery store, a hair salon, a

hardware store, a feed store, an auto-part store, a telephone cooperative, as well as a

number of other businesses.

I made contact with eight different agencies and found that in order to get an

accurate range of variation, interviews with Linn County Soil and Water Conservation

District (SWCD), BLM, and ACOE were valuable. The subpopulations of agriculture

and residential were relatively large and therefore I increased the sample population to

five and six. Land use in the Thomas Creek Watershed is 24% in agriculture (Bischoff

2000: IV-7). I conducted five interviews in the agriculture subpopulation before I began

to obtain repetitive answers.

The residential subpopulation is also significantly larger and consequentially the

sample size was larger. There are 1,796 households in the community of Scio and after

subtracting people involved in farming, forestry, or business there is still a relatively

large residential subpopulation. After increasing the sample size to six, I found I had

reached repetitive answers in my sample of residential landowners due to the rather

homogenous nature of the Scio area.

Within each of the four land use subpopulations, I tried to obtain a variety of

perspectives from a wide geographic area. Perspectives on flooding, water quality, and

riparian habitat vary depending on proximity to water. Because of this, I talked to people

that live by the creek and some that do not, as well people that live north, south, east, and

west of Scio. 11 also talked with one informant who lived downstream of Thomas Creek

in the Jefferson area.
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Semi-structured interviews proved to be an effective way to have a casual

conversation while insuring several topics were discussed. The duration of the interviews

were typically one to two hours. I found that the field situation shapes and tests the

methods and tools used (Grenier 1998: 58). I entered the field thinking I would employ

the technique of cognitive landscape mapping in order to identify how individuals

organize their beliefs and values concerning the landscape on a piece of paper. Roger

Downs and David Stea (1977: 6) write that a cognitive map is a "person's organized

representation of some part of the spatial environment."

Once I entered the field and began talking with informants, I found that guided

tours, annotated maps, and photographs were more appropriate because they were more

readily available and came more naturally to the participants. By natural, I mean that the

participants often offered tours, maps, or photographs before I had a chance to ask. Janet

Fitchen (1990: 20) discusses how an actual guided tour, a cognitive map, and an

annotated map are good for showing the social construction of space. Ten of the 22

informants showed me photographs, video footage of the flooding, drew maps of the

flooding, drew pictures of streambank protection, or gave me a guided tour of their

property. I also used the technique of participant observation in order to triangulate data

collected.

Participant Observation

Social scientists use the term triangulation to refer to the use of multiple

methodologies. John Bliss (1999: 54) writes, "Through triangulation, we increase the

likelihood of asking the right questions of the right people, we cross-check our results,

improve the reliability of results, and accomplish a balance between breadth and depth."
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Participant observation is a common technique employed by social scientists.

Participant observation involves participation by the researcher in the daily activities of

the population under study in order to gain an insider's view (Bliss 1999: 51). I involved

myself in daily activities on 15 different occasions. I attended three South Santiam

Watershed Council meetings, made six visits to the local gathering places, visited the

library, and attended one public meeting for the South Santiam Agricultural Water

Quality Management Area plan. I also made general land use observations by traveling

around and viewing Thomas Creek, land use, and specific areas people described in

interviews. My involvement in the community enabled me to check the veracity of my

snowball sampling. I found that participant observation was an excellent way to make

my presence known in the community as well as observe daily activities and community

interaction.

The multi-method approachreview of secondary data, semi-structured

interviews, and participant observationelicited valuable information concerning my

research objectives. In the following chapter, I outline the analytical approach as well as

the main findings of my research.
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CHAPTER 5: FLOODING, WATER QUALITY,

RIPARIAN HABITAT

For the analytical approach I organized my interview data into data matrices and

used the combination of grounded theory and content analysis to identify patterns. Data

matrices, specifically profile matrices, allowed me to organize the units of analysis and

examine the relationship between variables. A profile matrix is a set of cases

(participants) and their associated variables (Bernard 2000: 422). Bernard (2000: 423)

notes that "laying out your data in table or matrix form, and drawing your theories out in

the form of a flow chart or map, helps you understand what you have."

Barney Glaser and Anselm Strauss developed the approach of grounded theory in

1967. Bernard (2000: 443) describes the approach as a "set of techniques for 1)

identifying categories and concepts that emerge from text, and 2) linking the concepts

into substantive and formal theories." I followed the steps of grounded theory by reading

through each interview and identifying potential themes that emerged from the data. The

themes were then coded. Bernard (2000: 444) observes, "Coding turns free-flowing texts

into a set of nominal variables." I identified the set of nominal variables in the profile

matrix and then used text rather than numeric codes to fill in the matrix for each

participant. Once text was filled in for each participant, I compared data within each

category and explored the ways categories did or did not link together. I explored the

way categories link together by setting up a flow chart to understand the emerging

categories and to make causal connections.

The next step was content analysis. Bernard (2000: 456) describes how content

analysis is concerned with testing hypotheses, usually quantitatively. I found that
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combining the approaches of grounded theory and content analysis allowed the

methods to evolve from qualitative to quantitative. Content analysis involves the steps of

creating a set of codes, applying the codes to a set of texts, creating a matrix, and

analyzing the matrix (Bernard 2000: 457).

The profile matrix displays the participant characteristics in an easy to use form.

Table 2 illustrates several key objective variables I operationalized during my interviews.

For several of the variables, the overall percentage has been changed from 100% of 22 to

the actual percentage of participants I received a response from. Each variable does not

have 100% response rate for a number of reasons: the participant refrained from

answering the question, lack of time to complete the questionnaire, and in agency

interviews I chose not to ask demographic variables. Findings are presented for the

sample as a whole rather than in land use categories because of the relatively small

sample size.

Table 2. Characteristics of Participants

The mean term of residence in the Scio area is 35 years, which suggests a familiarity with

the rural environment and resource management issues of the watershed. Over half of the

Sample Size
Mean years of Residence
Gender (N=22)

22
35

Education (N=18)
High School/GED
Some coflege

33%
33%

Female 18% Bachelor's degree 22%
Male 82% Graduate or professional degree 11%

Age (N=17) Household Income (N=15)
25-35 0% Under $9,999 7%
36-48 35% $1 0,000-$24,999 0%
49-65 29% $25,000-$49,999 40%
Over 65 35% $50,000-$99,999 47%

$100,000 or more 7%
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participants (72% of 18 participants) own or manage over ten acres. Out of 19

participant responses, three-quarters (79%) have a stream on their property. Three-

quarters of the participants are male. Over half of the participants I questioned are age 49

or older (65% of 17). No participants are under 35, which is not unusual because the

median age in Scio is 35.5 and the research targeted property owners (US Census 2000).

Overall, one-third (33%) have a bachelor's or advanced degree, which compares to

Wright's (2000: 28) study, who found that within the South Santiam watershed, one-third

have a Bachelor's or advanced degree.

The three watershed issues are interconnected and inform me about the cognitive

models held by residents in the Scio area. Iplan to present the variation of cognitive

models concerning flooding, water quality, and riparian habitat and then demonstrate the

pattern of variation by introducing two cultural models present in the community of Scio.

The variations in cognitive models are illustrated through the elements of risk perception

and adaptability. Risk perception and adaptability are elicited through a specific set of

questions related to each of the three watershed issues, which I outlined in the

methodology section.

Flooding

When considering all three water-related issues, flooding was the most familiar

problem in the community. Everyone interviewed stated that there was some degree of a

problem with flooding. I aimed at gathering a comprehensive view of the flooding

problem during the course of my research. During semi-structured interviews, I touched

upon six different areas concerning flooding, including: degree of flooding, affect of
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flooding individually, affect of flooding on community, cause of flooding, involvement

with flood committee, and solutions for flooding. After discussing how individuals in

Scio view flooding (cognized model), I then discuss the scientific view (operational

model) of flooding.

I interpreted the degree of flooding using a number of different factors. A high

degree of concern includes the factors of discussing flooding throughout most of the

interview and demonstrating how they have invested a large amount of time dealing with

flooding either through involvement with the flood committee or engaging in lawsuits,

for example. A medium degree of concern includes expressing the idea that flooding

causes a lot of problems but that it is something one has to deal with. A low degree of

concern includes the factors of little to no discussion of flooding unless I continued to

probe, no involvement in the flood committee, and in agency cases thinking that flooding

is beneficial either individually or ecologically. I measured the degree of flooding

concern with a scale of high concern=1, medium concern=2, and low concern=3. From

the 19 non-agency participants 37% participants had a high degree of concern, 32%

participants had a medium degree of concern, and the remaining 32% participants had a

low degree of concern regarding flooding. The degree of concern is directly connected to

one's individual effect from flooding. One participant jokingly explained to me that there

are two kinds of flooding, one is flooding and the second is high water. High water is

when it is in your neighbor's basement and flooding is when it is in your own basement

(Agriculture 1 1O1O2).
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I distinguished between the affect of flooding individually and on the

community because the majority of participants made this distinction. Out of the 19 non-

agency participants, two-thirds mentioned some type of individual effect from flooding.

The effects ranged from light damage, e.g. water coming up to the porch, to heavy

damage, e.g. million dollar losses. One participant explained the affect of flooding:

We got hit three times in three years and it was just like, 'wow I can't do
this anymore.' It was like all I was doing was flood damage. I wasn't
getting ahead anymore and I was like, 'this is ridiculous' (Agriculture
828022).

Some individuals were greatly affected by the more recent flooding in 1996, 1997, and

1998, as the quote above demonstrates. The majority of individuals who were not

affected personally mentioned how the flooding affects the community or neighbors:

Where I live in my community the water floods over to my neighbor's
well house when it gets that high water. It don't affect me okay? Let's
make that real clear here, I don't get flooded, okay? It don't affect me at
all, but it does humanity wise.. .it does interest me because we get no
results, okay? (Residential 91202).

Out of the 19 non-agency participants there was only one participant who expressed a

lack of concern by saying:

Now it amazes me if you look at it from a distance.. .here people are
yammering and crying and making a big issue out of splashing through the
water, high water, get all the crop and insurance companies to come in.
But look at if from a distance, it is their choice to live there, it is their
choice to build their houses and stores right along the banks. I don't have
a whole lot of sympathy for them. Yeah we got to do something and I am
not sure what (Forestry 813021).

Flooding has affected individuals differently over time, which has led to a range of

different causes cited by participants.



37
The source of flooding ranged from the basic answers of too much water from

rain and snow, to land use, road development, and people as major factors contributing to

flooding. Land use concerns focused on deforestation, agriculture, and development.

Seven people mentioned road development as contributing to the cause of flooding.

Participants cite how the county road department has continued to put overlays on the

road, which in turn has created a dike that forces the water into the downtown area and

residential areas that previously cited no problem with flooding. Several other

participants discussed how people have contributed to the flooding problem by building

in the floodplain and on the banks of Thomas Creek. I asked one participant what he

believed the problem with flooding is and he said:

Well, it is too much water (laughing), no it isn't. It is crowding the banks
with our civilization. Where do we go with cities? Right along the
river.., we have added to it by deforestation and poor land use, and I could
get off on that. I grew up on a farm, but I grew up on a farm where right
across the road from us was our oak savannah mixed with swampland and
that held a lot of water. Now all of that has been cleared and it has been
tiled and my guess is that probably a large percentage of that problem is
the farmland (Forestry 813021).

The quote suggests the value of wetlands for flooding. The range of factors people

contribute to the source of flooding influences what participants see as possible solutions.

The various participants I spoke with proposed many different solutions.

Solutions were mostly proposed as community wide solutions that ranged from a dam to

erosion protection measures. The solutions mentioned by participants include: divert

water away from downtown with a dike; improve drainage canals; dredge Thomas Creek;

construct a dam upstream on Thomas Creek; increase water retention with holding ponds;

raise buildings and other flood proofing type measures; construct erosion protection that



could include nprap, barbs, and vegetation; increase large woody debris for water

retention; "cleaning" of streams to remove large woody debris; fix county road; and

establish social engineering. An agency participant cited the idea of social engineering

by saying:

There is a whole bunch of green practices that are out there. The
predicament is they don't fit people's cultural model of 'I don't want to
change anything, why can't we just build something over there and
conquer nature?' (Agency 100902).

Social engineering was a unique perspective and the agency participant seems to be

saying that an effective solution would take altering local landowner cognitive models

from "conquer nature" to one that tries to work within nature's parameters. The majority

of participants cited solutions that more closely aligned with the "conquer nature" type of

cultural model.

The City of Scio has proposed digging a ditch to divert water from going

downtown. Landowners I spoke with expressed concern about diverting water due to

effects it might create downstream. One participant who lives downstream said:

The Scio flood committee was looking at.. .putting in an alternative route
for the creek when it floods and basically they were going to start flooding
other people and they were going to make it soit was like a direct hit
coming to us and they were going to put more water on us at a sooner time
(Agriculture 828022).

A lower Thomas Creek flood committee was formed to express dissatisfaction of the

proposals from the flood conmittee in Scio in addition to a number of other reasons. The

Scio flood committee is relatively inactive until crisisa floodand then there is a

period of activity and then it fades out again. I found that half of the participants went to
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at least one of the flood committee meetings. The participants commented on the lack

of action concerning the flood committee:

I sat in on a few meetings.. .but it was very obvious to me after the first
meeting or the second meeting that we were going to fall to the issue of
study, which is a ploy for meaning that we are not going to do anything
(Business 813022).

Involvement in the flood committee gave me an idea of how knowledge circulates in the

community. Participants who were involved in the flood committee cited two similar

solutionscreating better drainage canals and fixing the county road.

The participants were more than willing to share their ideas on how the flooding

problem should be solved, but the majority also shared their frustration and belief that

nothing would be done. When I asked one participant what he thought a good fix would

be he said:

They should bring in the Corps of Engineers and dig it [Thomas Creek]
out deeper, they should shoot those elevations and slow down the
water.. .but they are not going to do that. We formed a committee, see our
government is famous for forming committees, getting a fund and then
spending it and then every time the problem comes up they form a
committee and they get a fund and they spend it. But they don't do
anything and that holds true for everything in our government. They form
a committee and get a budget and then they blow it (Residential 91202).

The majority of solutions that were proposed by participants were also acknowledged as

unrealistic. They were either too costly or not allowed by the state or federal

government.

The idea of putting a dam upstream on Thomas Creek was proposed by the

majority of participants who also explained that the chance of getting a dam built was

slim. One participant explained the likelihood of getting a dam built:

Actually a dam would be the best solution.. . it is a small enough area that

39



ecologically it has a very small impact so at least a small footprint, it provides
recreation, a tourist attraction, they can stock it with fish, which gives an
economic base to the area. The water flowing out of it produces electricity
that has a value that then repays for the dam and the dams along the
Columbia River have all been paid like that. . .that is probably the most
logical long-term solution that makes the most sense, of course you can
not argue to build a dam in the political climate that we are in right now
because they are still trying to tear them down (Business 813022).

Many of the participants I spoke with pointed out similar benefits to building a dam. The

majority of participants believed that a dam would be beneficial, while also having the

most control. One participant explained that humans cannot control the rain, but they can

control the water (Agriculture 110102). The Fish and Wildlife graduate student I

mentioned earlier, from OSU, explained to me that a dam would be worthless as far as

flood control (Langshaw, personal communication). The majority of participants cite a

particular location to place the dam, above the waterfalls as a way to not affect fish

passage. Langshaw pointed out that the landmass above the falls is minimal and that the

two downstream tributaries, Neal and Jordan Creeks, would equal about the same amount

of drainage as Thomas Creek, rendering the dam almost useless (Langshaw, personal

communication). Participants wanted the solution with the most control. The idea of a

dam does not look at the issue at a watershed level. The local knowledge, specifically

concerning effective solutions, is particularistic.

Participants did not think of flooding holistically, and therefore the solutions

suggested were often limited in scope because they only concentrated on human benefits.

A participant argued that they need "man-made" structures; however, in the process of

constructing man-made solutions, they would disrupt things [ecosystem and would have

to compensate for those disruptions, which is why there are hatcheries (Agriculture
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110102). This particular participant also explained that he buys fish at the grocery

store and believes it tastes the same once you cook it up and put bread crumbs on it and

fry it up (Agriculture 110102). The implication was that native fish and hatchery fish

taste the same, so why not go ahead and build a dam. Rather than looking at fish

ecologically or holistically the participant focused on what fish mean to him, which is

food. On the opposite side of this perspective are a husband and wife who thought of

flooding more ecologically. "Our whole approach to living is really to leave things

natural.. .really don't want to change our landscape as much as we want to live in our

landscape" (Residential 102402). Solutions to the problem with flooding were very

expansive and I found that cognitive models emerged very clearly from this area of

discussion.

One other interesting issue that emerged from exploring the issue of flooding was

a clear distinction between local knowledge and scientific knowledge or cognized models

and operational models. I interviewed a government employee associated with flooding

issues, who shared a scientific perspective concerning solutions:

We did this 130 years of taming the nver, making it deep and single
[channeled] and then the land around it nice and hard and we plunked our
farms and cities next to it and suddenly we are sitting here with fish issues
and growth. It has created risk in floodplains and how we as a society are
able to do something over the long haul that turns that around without just
doing more conquest of nature is the, I mean that is the monster of it.. .that
is the big elephant in the corner of the room that nobody wants to see. So
Scio is a microcosm of that I think (Agency 100902).

Scientific knowledge takes more of a systems perspective to problems concerning

human/environmental interactions. The government employee shared solution:

It would be worth trying to look at something for them that might be a
little bit more multi-objective. I know that flood protection is the foremost



thing on their minds, but it might be that something in that surrounding
landscape in terms of creating better natural storage, improving whatever
land use practices.. .maybe it is a matter of really studying and narrowing
down the problem and understanding in a real objective way.. .because
like I say I think right now we are at a point where we have a perception
of whether it was better or worse than it ever was.. .1 gotta believe that it is
an assortment of things versus one big fix (100902).

I also gleaned scientific knowledge from the forestry and agricultural agencies. The

forestry participant pointed out that education concerning the benefits of flooding and

large woody debris would be extremely helpful for the community

I found that very few participants recognized the benefits of flooding or how

water quality and riparian habitat are related. Participant's cognized models view

flooding as a problem, which consequentially inhibits participants making a connection

between water quality and riparian habitat. The remaining section on flooding, in which I

discuss the benefits of flooding, illustrates how scientific knowledge makes a much

stronger connection between flooding, water quality, and riparian habitat.

Throughout my research, I have discussed flooding as a problem because the

community members I spoke with overwhelmingly viewed flooding as a problem.

Scientific knowledge contends that flooding has an important function in ecosystems.

Stan Gregory and Peter Bisson (1997: 299) argue:

The major agent of aquatic ecosystem restoration in the Pacific Northwest
is periodic natural disturbance. Natural disturbances create and maintain
the structural and ecological characteristics of riparian habitat.

Gregory and Bisson demonstrate that natural disturbances are a key feature of ecosystem

health and without these natural disturbances habitat is degraded and lost. Gregory and

Bisson (1997: 299) point out:

Floods are essential for the sustained productivity of rivers. Streams are
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shaped by floods, and many rivers throughout the world are more productive
after flooding. Flooding is a renewal process that creates pools, cleans
gravel, and delivers dissolved and particulate nutrients... .Floodplain
habitats, large wood, and pooi habitats have declined substantially in
recent years and are among the major habitat losses related to the decline
of Pacific salmon.

Historically, flood control efforts generally have had negative impacts on the

environment by altering habitat conditions. Structural measures (e.g. levees, floodwalls,

channel improvements, and dam-reservoir systems) that were built to control floods only

encouraged more development within floodplains and by 1965, "it was recognized that a

flood insurance program, coupled with land-use regulations, would be needed to advance

the goal of wise use of floodplains" (Sheaffer 2002: 34). The current argument in

floodplain literature is that a broader understanding of floodplains is necessary because of

improper floodplain development. Gregory and Bisson (1997: 301) suggest:

Land-use practices should be designed to maintain natural disturbance
processes and to retain the beneficial effects of disturbance events to the
degree possible. ... At present, no resource management agency has a
formal "after the disturbance" policy designed to protect beneficial
changes caused by the disturbance. Recognition of the role of floods and
related natural disturbances in streams and riparian areas will reduce the
tendency for disaster relief efforts that simply repeat previous resource
management mistakes.

Scientific knowledge offers a more holistic view of ecosystems and the role natural

disturbances, such as flooding, contribute. Perspectives on flooding offer a unique

comparison between local knowledge (cognized) and scientific (operational) knowledge.

Similar to flooding, large woody debris is an interesting topic that explores the

differences between local knowledge and scientific knowledge while also bridging

flooding, water quality, and nparian habitat.
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Scientific knowledge currently states, "perhaps no other structural component

of the environment is as important to salmon habitat as is large woody debris" (NRC

1996: 194). The National Research Council (1996: 194) points out that:

Numerous reviews of the biological role of large woody debris in streams
in the Pacific Northwest have concluded that woody debris plays a key
role in physical habitat formation, in sediment and organic-matter storage,
and in maintaining a high degree of spatial heterogeneity ("habitat
complexity") in stream channels.

Although the benefits of large woody debris have been studied in great depth, the

promotion of large woody debris in watershed management has created considerable

frustration on the part of landowners. Smith et al. (2002: 7) observes:

In addition to lowering temperatures, scientists promote planting trees in
riparian zones in order to reestablish large wood in streams. This leads to
significant confusion and criticism on the part of those landowners who
remember the 1950s, when fishery scientists felt that poor logging
practices had resulted in too much wood in streams.

Smith illustrates that past experiences have affected the way new knowledge, specifically

scientific knowledge, is incorporated into cognitive models.

Local knowledge concerning large woody debris ranges from the historical view

of "cleaning" to the current scientific view of large woody debris as beneficial to

ecosystem functions. Several participants clearly remember "cleaning" the stream of

large wood. One participant explained that she took her raft up the river a year or so ago

and floated down and there is "garbage" all throughout it, and she did not know why

someone did not take care of it (Residential 100702). I asked her to qualify what she

meant by garbage and she said "trees, limbs, and beaver dams." From the semi-

structured interviews, I learned that a majority of people either did not know the benefits

of large woody debris, or if they did, they believed the debris would cause damage in the
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next flood, which they saw as more of a risk. Large woody debris becomes a more

frustrating concern in flood-prone areas because the large wood often threatens

downstream structures. One participant demonstrates this frustration by saying:

The big issue that we see for flooding, we were here in the Columbus Day
storm and there was widespread flooding in the Columbus Day storm back
in the '60s because of all the junk that was in the streams. Basically what
happened was all the logs and stumps and everything pushed down, came
up against the bridges and pushed the bridges out, formed dams and
basically flooded everything and that is one of the reasons that the forest
practices act came into being shortly after that and one of the primary
impetus' was cleaning out the streams to avoid future catastrophic floods
like that. So we spent 20 years taking junk out of the streams and now the
wheel is turning. .. . It may very well be good for fish, but it will create
more catastrophic flood events also and property damage when floods
occur (Forestry 90502).

In the Scio area, I found that the majority of people place a greater value on protecting

the land from erosion, than restoring fish habitat in rivers. While some landowners

thought large woody debris benefited fish habitat, they also believed that the debris

caused an immense amount of damage during floods, and this risk outweighed the

benefits.

I spoke with one participant who believed there were numerous benefits to

leaving large woody debris in the creek:

The people downstream are aggressive about when a tree falls it is pulled
out... one fell down and they asked us to cut it out and we did because we
didn't know better. . . .It [large woody debris] also helps to create
backwaters, more space for ground to absorb more water (Residential
102402).

The participant attended a master watershed stewardship course with OSU Extension

Service, where benefits of large woody debris were discussed. The example above is a

unique perspective of a landowner who sees multiple benefits of large woody debris and
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has been introduced formally to scientific knowledge. This example suggests that

introducing local landowners to scientific knowledge increases the chance that the

landowner will have a more holistic perspective. Thus, this participant made connections

between flooding, water quality, and riparian habitat that other landowners did not make.

I did not gather enough data on education to make the claim that education is an essential

factor; however, I did find that the majority of landowners looked at these three

watershed issues particularisticaily rather than holistically.

Flooding proved to be an important area of discussion in the community of Scio.

A distinct pattern emerged between local (cognized) and scientific (operational)

knowledge. I found that local knowledge was more human-centered and particularistic

while scientific knowledge was more wildlife-centered and holistic. The pattern between

local and scientific knowledge is further explored in the issues of water quality and

ripanan habitat.

Water Quality

During semi-structured interviews I asked participants if they thought there was

an issue with water quality. Participants generally qualified my question by asking if I

meant drinking water (groundwater) or river water (surface water), and I said either. I

found that participants either saw groundwater as good or bad concerning humans and

surface water as good or bad concerning wildlife, but there were no connections made

between the two or between flooding and water quality. One participant asked, "now are

you trying to tie water quality to flooding" (Business 702021). I said, "No," because I

did not want to lead the participant. He explained to me that water quality is mainly an
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agriculture problem with minimal impact on flooding. In addition, he further stated

that water quality improvements need to happen but it does not affect flooding. The

participant did not see a connection between flooding and water quality and blamed

agriculture for water quality issues.

Due to the complexity of natural resource issues there is no single reason a stream

is water quality limited but rather the sum of many actions. "Pointing the finger" at the

"other" is a typical behavior in managing natural resource issues because of the

complexity of the problems. Agriculture often blames forestry and urban areas; forestry

often blames agriculture, and urban areas; residential and businesses blame agriculture

and forestry. I spoke with one dairy farmer who argued that water quality and riparian

habitat is not an agriculture problem, it is a people problem. He said, "people cause

problems not animals" (Agriculture 110102). I spoke with two dairy farmers and both

seemed to be particularly sensitive to water quality issues, which I attribute to the

Confined Animal Feeding Operation (CAFO) regulations they must follow. Forestry is

also acutely sensitive due to the Forest Practices Act that regulates buffer zones near

streams. I spoke with one logger who "pointed the finger" at agriculture:

There is a lot less crawdads and trout and stuff than there used to be, and I
imagine a part of that is the pesticides that drain into it. Like I said earlier
they have a direct drainage. .. .1 hate to say that because I respect the
farmers because they are trying to make a living, but that is a problem.
They clear land, take out all the edgerows, take out natural ditches, and
they have made these straight shots to the creek, so the pesticides go
straight to the creek (Forestry 813021).

Individuals take advantage of the multiple causes of natural resource problems and

choose to avoid personal responsibility in many cases by blaming the "other."



Regulations are an interesting factor in individual's opinions on water quality.

Agriculture is the most recent land use to be regulated, which provided a unique

discussion regarding water quality:

The Agriculture Water Quality Management Act, also known as Senate
Bill 1010 was approved by the 1993 Oregon Legislature, and requires the
Oregon Department of Agriculture (ODA) to help reduce water pollution
from agricultural sources and to improve overall conditions in a watershed
(ODA 2000).

I spoke with one forestry owner, who is involved on the Local Advisory committee for

the South Santiam Agriculture Water Quality Management Area Plan. The participant

explained to me his view on the politics behind regulations:

About 800 streams are water quality limited in Oregon and almost all of
them, the only thing they are listed for is temperature. . .the temperature
standard was set by somebody up in Portland. A bureaucrat who decided
that 64 degrees, if the water anywhere along the stream reached more than
64 degrees, I think five days out of the year then the stream was polluted.
Now in Oregon late in the sunmier there isn't a stream in Oregon that
doesn't go over 64 degrees and probably 10,000 years ago there wasn't a
stream that didn't go over 64 degrees (Forestry 90502).

The water quality management plans are designed to be more outcome based rather than

regulatory, although the Oregon Department of Agriculture (ODA) does have authority to

fine landowners who do not cooperate with the law. I spoke with a SWCD manager, who

explained to me that there has not been a single landowner fined in Oregon (Agency

917021).

Several landowners expressed their concern about the goals of Oregon's

Agricultural Water Quality Management Act, also known as Senate Bill 1010. Although

the plan stresses flexibility and freedom to reach the goals, many landowners still feel

threatened:
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A guy wanted me to be on that board and I went and I just couldn't take it. . . .1

know they have got a lot of plans about riparian work and stuff. . .they are
wanting to come out and say you have got to put this much buffer here,
this much buffer there (Agriculture 917022).

There is a correlation between the Forest Practices Act and the more recent Senate Bill

1010. Landowners can remember how the government came in and regulated forestry

land for buffer zones. I heard numerous stones about how forest owners went out and cut

down all the trees along the stream because they did not want to be regulated or lose

economic benefits:

People that are writing these regulations have no idea. .. .they do the same
thing with forestry and.. . agriculture and they basically say well we are
going to take all this economic benefit away from you because it is the
right thing to do and you should be good citizens and give this up freely
and it is ludicrous. They actually get the behavior they don't want to have
just by doing stuff like that. It is amazing how many of the riparian areas
were logged right before the rules went into effect and you can't blame
people for doing that (Forestry 90502).

Although ODA is attempting to create a more flexible and appropriate plan for water

quality, landowners still remember the forestry plan, which influences how they view the

plan of Senate Bill 1010.

In the remaining discussion of this section on water quality, I reintroduce the topic

of the connection between flooding, water quality, and nparian habitat. First, I relate a

specific example from my interviews and then I contrast it to scientific knowledge on

their interrelationship. One participant saw water quality and flooding as non-related

issues. Since this participant was my second interview, I looked for this pattern

throughout the rest of my interviews. One participant noted that during heavy rains or

floods the water was brown for a number of years. The participant said:

Somewhere quite a ways up in the watershed was I guess some huge slide



that they had and every time for the last couple years when we get real good
rain, the river just turns to chocolate. It is really brown, and I was curious
about it and DEQ I guess investigated it and found that slide and that was
the source (Forestry 828021).

Other than this example, which demonstrates a minimal connection between flooding and

water quality, the majority of participants viewed the two issues as non-related

In contrast to local knowledge, scientific knowledge demonstrates a connection

between flooding, water quality, and riparian habitat, which reflects a systems view.

Gregory and Bisson (1997: 288) assert:

Floodplains also provide coarse beds of alluvial sediments through which
subsurface river flow passes much like a trickle filter in wastewater
treatment plants. This hyporheic zone, the subsurface flow between
surface water and the water table, serves as a filter for nutrients and
maintains high water quality.

Scientific knowledge links floodplains and water quality. One participant explained to

me that people are going around and saying that if you let water go where it wants the

land will absorb it. He asked me if anyone has told me this and I said, "Yes." The

participant then said this was "BS" because the land is saturated and that water runs right

off of the land and it is going to take topsoil and pollution with it (Agriculture 110102).

The example of this landowner illustrates the point that there is tension and distrust of

knowledge between scientists and landowners.

Landowners often feel they know more because they live on the land and have

experienced things that scientists can only talk about. Smith et al. (2002: 9) point out

"Landowners feel that on the basis of their personal experiences, they have a more

complete knowledge of their local environment than scientists do." One participant

expressed the disconnect between scientists and landowners by noting, "The hydrologist
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can tell you what the water will do or can do, but the landowner can teil you what it

does and there is a difference" (Residential 82702). Smith et al. (2002: 6) also observe:

Landowners' disagreement with the science does not mean that they are
unaware of what the science says, nor does it mean that more education is
needed. It means that landowners and scientists do not always agree on
the questions to be asked or the information needed to make decisions.

Landowner's distrust of the government and policy makers goes deeper than that of

science. Wright (2000: 44), who researched landowner's opinions and knowledge of

watershed issues in the Thomas, Crabtree, and McDowell Creek areas of the South

Santiam basin, also found distrust of the government:

Roughly half of the respondents feel that the government does not care
about the rights of rural landowners; that policies focus on punishing
landowners instead of helping them; and that scientists do not understand
watershed problems.

A disconnect between scientists and landowners is also expressed in discussions

regarding riparian habitat.

Riparian Habitat

Out of the three watershed issues, participants talked about riparian habitat the

least. Environmentalists, most notably Aldo Leopold (1949), have argued for decades

that humans exist within a community of many interdependent parts. However, I found

the majority of participants viewed human and wildlife as separate issues because

participants generally discussed how riparian habitat was good for wildlife, but due to

less value placed on wildlife than humans, the issue carried little weight.

Many participants stated that shade was good for fish habitat, but they were much

more concerned about erosion on the streambank, and how a landowner could protect the
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land through techniques such as riprap. Riprap (i.e. revetment, streambank protection,

bank armor) is created in a number of different ways, which was explained by

participants as carefully piling large boulders or old cars up against the streambank in

order to protect the land from erosion. One participant argued for a combination of nprap

and streamside vegetation:

I know that there is different conservationists that are absolutely dead
against putting riprap in, they want it [stream] to wander all over and make
more wetlands... but I can show you different areas where it is not making
wetlands, it is making it into a desert. I mean there is nothing there and it
doesn't do anything good... and that is where I think a combination of
riprap and vegetation is good (Agriculture 828022).

I found that the majority of landowners had some knowledge of riprap and in many cases

had riprap installed along sections of their land:

You have to do something to protect.. .see this used to have trees all along
here, well those trees are all down, they are on somebody's property or out
in the ocean. But if you are going to plant trees to shade you have to
protect them and that is how you do it [riprapi, you have to control that
pressure in order to keep that water from eroding land (Residential 82702).

However, riprap is decreasingly being allowed. The SWCD funded much of the

streambank protection work and only recently have agencies stopped this type of work.

A flood agency participant explained why bank armor is no longer being constructed:

They did what they were designed to do at that specific spot, but
systematically or holistically it has had this big impact on the river,
hydrogeomorphically. Certainly that has translated into problems in terms
of fish fitness and water quality and a whole array of other things. It
certainly has stopped erosion on those particular farmlands and things like
that. . . . It is tough for the fish agencies to see their way clear to provide us
with an "at a boy" go ahead and issue that permit and without that "at a
boy" we are pretty reluctant to issue a permit (Agency 100902).

Although riprap is not being permitted as much, stream barbs are being used. Stream

barbs are boulders placed in a row from the bank out into the river to push the water away



from the bank and decrease the pressure in order to slow down the process of erosion.

Stream barbs also capture sediment and can add bank where constructed. Stream barbs

are increasingly being used because agencies are permitting them due to the belief that

they are more habitat friendly.

The environmental values associated with bank armoring were higher than

ripanan habitat because humans viewed these measures as benefiting them. Riparian

habitat is not valued as highly because a majority of participants believed it only

benefited fish and due to flooding would be stripped away anyways. Geoffrey Habron

(1999: 121) similarly found that:

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 ripanan areas.

Local and scientific knowledge concerning riparian habitat is continuously debated.

Participants expressed their belief that the science surrounding riparian habitat is

limited:

You know I think that [nparian habitat] is something that a lot of people
talk about and a lot of people think they know, and I don't think anybody
does. . . .That gets into this distrust of government, where if they would
just be more up front and say you know we want to try this, we don't
know if it works but let's find out. I would be much more willing to go
along with some of this stuff rather than them come in and say no this has
to be done this way (Agriculture 70702).

Several participants mentioned riparian habitat as a tool to create more water retention.
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Only one of these participants thought riparian habitat was actually successful at creating
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water retention. The majority of participants did not view riparian habitat as a high

risk, and therefore little action was taken other than streambank erosion protection.

Participants may not view riparian habitat as an issue because local citizens are

confused or are opposed to the idea that riparian habitat is beneficial. The scientific

community argues that riparian habitat serves various stream system functions including

shading for stream temperature. This debate over shading and temperature was captured

over the months of November and December of 2002 in the Capital Press, an Agriculture

weekiy newspaper. For instance, in the November 1, 2002 issue of the Capital Press, a

guest commentary by Pat Larson presented the argument against the benefits of shading.

Following this issue was guest commentary by Mark Salser, on November 22, 2002,

arguing for the benefits of shade on stream temperature. Salser (22 Nov 2002: 7) writes:

Larson makes the false claim that "during the last 50 years no one in
Oregon has proved that shade controls stream temperatures." Actually, a
large body of published scientific research documents how removing
riparian vegetation causes stream temperatures to increase. Much of this
research has occurred in the Pacific Northwest because of the importance
of salmon to our local economies.

The debate over the effects of shading for stream temperature exemplifies how

contentious the debate between local and scientific knowledge can be.

Cultural Models

In this remaining section, I discuss the findings for my two hypotheses, as well as

build on the alternative finding of two cultural models. The first hypothesis is that

landowners who have high levels of risk perception and adaptability are more likely to

respond to flooding, water quality, and nparian habitat in a timely manner. I found that

even though landowners had high degrees of risk perception the variable did not translate



55
into action in the form of a timely response to flooding, water quality, and ripanan

habitat. I was operating under the assumption that adaptability (action) was dependent on

risk perception (knowledge); if one perceives a risk, they are going to adaptichange. I

determined that although participants had a high degree of risk perception they did not

necessarily demonstrate successful adaptation; rather, I found that participants' actions

were more aimed towards prevention. I found that risk perception is one component of

knowledge, while adaptability is one type of action, and within the community of Scio

these are not the most prevalent expressions of knowledge and action; rather, past

experiences and prevention are. The causal link between risk perception (knowledge)

and adaptability (action) was not clear; instead, there was more of an interrelationship

between other forms of knowledge and action.

Risk perception is an important element of cognitive models and did affect action

in the form of prevention but more prevalent elements include past experiences and

acquired knowledge because they affect what types of action landowners take. I found

that although participants mentioned land use behavior as impacting flooding, water

quality, and riparian habitat, no participant mentioned how they could or would change

their own behavior to live in an altered environment. Instead several participants

mentioned how "other" people could change their behavior, a tactic often used to avoid

personal responsibility. Participants focused on measures to prevent flooding, water

quality, and riparian habitat from affecting them, through the installation of a dam or

things that other people could do. The preventative techniques used by participants were

individually and self-interest based.
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The second hypothesis examined whether or not patterns of cognitive models

could be aligned by land use categories. I developed the hypothesis because I assumed

that ones' land use greatly affected how one perceives (lenses) the landscape. I found

that land use proved to be an appropriate pattern for cognitive models. However, there

are smaller and larger scales of patterns regarding cognitive models. Land use is a small-

scale pattern. For example, I found many farmers shared similar cognitive models with

other farmers, but when compared to models of other land use participants, I found that

all local participants shared in broader patterns. The broader patterns of cognitive models

are local and scientific cultural models. I found no significant association between

cognitive models and land use, but a more complex and multidimensional explanation is

examined by looking at two shared cultural models.

The first cultural model is human-centered, particularistic, short term, and locally

relevant. The second cultural model is wildlife-centered, holistic, long term, and

informed by science. I hesitate to use wildlife-centered because the word centered is

contradictory to the word holistic. But, my data suggest that there is a focus on the needs

of wildlife more then humans. I found that regardless of land use, the Scio participants

overwhelmingly fit into the first model, while the three agency participants and the

scientific literature on these issues fit into the second model.

In this section, I describe Kottak's and Kempton et al. cultural models as a

comparison to the two models I describe. I mentioned earlier that Kottak identifies four

cultural modelstraditional ethnoecologies, developmentalism, environmentalism, and

the possible mediating model of sustainable development. The two cultural models I

identified in Scio are variants of Kottak's cultural models. The local model (human-
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centered, particularistic, short term, and locally relevant) is a variant of traditional local

ethnoecology and developmentalism, while the scientific model (wildlife-centered,

holistic, long term, and informed by science) is a variant of environmentalism.

I found that participants' cultural models could also be compared with three

cultural models that Kempton et al. (1995) outline. The three cultural models Kempton et

al. (1995: 40) outline include:

First are models concerning nature as a limited resource upon which
humans rely. Second is the pivotal cultural model of nature as balanced
and interdependent, with the derivative models of "chain reactions" that
potentially can ripple across species, and of the unpredictability of such
interdependencies. Third are the cultural models of society and nature: the
market's devaluation of nature, the separation from nature that leads to
failure to appreciate it, and the American idealization of the
environmentalism of primitive peoples.

All three cultural modelsnature as a limited resource, nature as balanced and

interdependent, and society and naturecan be applied to "laypeople" in America.

Although I found many participants in my research share the same cultural models that

Kempton et al. outline, the participants were "overcome" by the two competing models I

identified (Kempton et al. 1995: 215).

There is not a definitive dichotomy between local and scientific cultural models. I

found the various characteristics of stewardship focused, rural-oriented, and informed by

experience among local landowners, while the direct opposite characteristics were often

not present among agency participants or scientific literature. Therefore, in the following

chapter, I add the characteristics of stewardship focused, rural-oriented, and informed by

experience to the local cultural model, but I do not expand on the scientific model.
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CHAPTER 6: STEWARDSHIP, CONFLICT, EXPERIENTIAL

The objectives of my research were to identify the cognitive models present in

Scio and relate cognitive models to cultural models. In Chapter Five, I discussed the

results of the two hypotheses as well as the alternative finding of two cultural models. In

this chapter, I add to the local model by addressing a number of sub-themes that emerged

from the data. Stewardship, rural-urban conflict, and informed by past experience are the

three sub-themes subsequently discussed

Stewardship

A conmion theme of personal responsibility arose during discussions regarding

land use. Stewardship refers to a particular land ethic that many landowners feel. One

landowner expressed his view of responsibility:

You can promote all the committees and get all the money you want but
you will never change the way human beings live. It is up to the human
being to take on that responsibility. Now that could be changed if you can
get everybody educated enough to really understand the environment. But
money won't do it, committees won't do it, and your government is not
going to do it. It takes the human being to stand in one spot on his place
and say I better not dump this insecticide on the ground. I better not
change my oil and pour it in the ditch out here (Residential 91202).

The concept of responsibility relates to the prior discussion on the process of "othering."

The example of the residential participant above illustrates the landowner's frustration

with no one taking responsibility but instead forming committees and looking to the

government to solve a natural resource challenge.

The lenses used by rural landowners to view the landscape are unique. Smith et

aL (2003: 26) demonstrate the idea of lenses:

Scientists tend to see the bigger picture over broader ecosystem regimes



and longer time scales. Landowners have greater specific ecosystem
knowledge and make judgments over shorter time scales. They differ
because they look at the Bay [Tillamook] through different lenses.

I found that the idea of stewardship is entrenched in the lens (cognized model),

particularly in the way people think of the land and what they believe their role on the

land is. Stewardship interacts with the strong feeling of independence many landowners

have. Landowners choose what to feel responsible for rather than allowing various

groups of people or individuals to tell them what they should be doing on their land.

Prior research has found similar findings. Habron (1999: 103) found the concept of

independence to be an extremely important aspect a of landowner's woridview. Habron

(1999: 104) points out:

Most landowners are 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.

While many landowners have a strong stewardship role or sense of responsibility to the

land, their independence feels threatened when told what to be responsible for. This

feeling of threat is often portrayed in the rural versus urban land use debate.

Rural-Urban Conflict

Rural versus urban land use has become a common area of debate in the West. A

majority of participants I spoke with commented on some type of conflict between rural

and urban land use. Rural landowners often commented on the issue of equality

concerning urban versus rural regulations:

They have a bigger issue with water quality, and I have seen some surveys
done on water quality that show that the quality of water around the city
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up there [Portland]. . .you take people in town that are washing their vehicles,
fertilizing their lawn, some of them go out and dump their oil they change
down the drain out there in the street. I mean these kinds of things happen
and everybody wants to say it is the farmer (Agriculture 917022).

Many rural landowners desire recognition and appreciation for the stewardship role many

play. Habron (1999: 113) points out that:

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.

Is there a divide between what rural and urban landowners think is an appropriate use of

land? Richard Knight (2002: 138) explains how values play an important role in

understanding the transformation of the Old West into the New West:

Perhaps it all comes down to valuesof the rancher, the urban
environmentalist, the scientist, the government employee. Each of us is in
love with the West, its punctuated geography, its rich cultures, its wildlife,
its heartrending beauty that stretches sometimes further than our
imaginings. .. .The need of the moment is to find common ground on
which to work for a common good.

Knight believes that despite the difference in values, a common ground can be reached.

The concept of values is often used to understand various debates in the West.

"Values indicate what people think is right ethically and esthetically" (Smith and Steel

1997). A common ground in natural resource debates is often difficult to reach because

of ecological and economic tradeoffs or conflicts of interest. Although some argue that

there does not have to be tradeoffs between the environment and economy, data

concerning values demonstrate how people think either ecologically or economically.

Smith and Steel (1997: 600) note that:

In the development of the American West, the ecology-economy value
dichotomy is seen in the arguments between John Muir and Gifford
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Pinchot, the 1960's revival of interest in Henry Thoreau, and emphasis on Aldo
Leopold in the 1990s.

I asked participants to locate themselves on a five-point scale regarding tradeoffs between

the environment and the economy (Figure 2). Selecting a position left of the midpoint

indicated that priority should go to the environment, even if there are economic costs.

Selecting a position to the right of the midpoint indicated that priority should go to the

economy, even if there are environmental consequences. The midpoint indicates that the

environment and the economy should be given equal priority.
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Figure 2. Distribution of interviewees on environmental conditions and economic
consideration

The majority of participants selected the midpoint (12 out of 15). Similarly, Wright

(2000: 47) found the greatest number (46%) selected midpoint on a seven-point scale

indicating the environment and economy should be given equal priority. Smith (2002)

summarizes survey data collected from 1991 to 2001 mostly in the Northwest, but also

including Florida, Georgia, Arizona, Colorado, and Utah regarding the environment and

economy debate. Smith (2002: 7) observes that in "general people prefer to balance

environmental and economic priorities (47%). Next they tend toward favoring the
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environmental side (32%) over the economic (2 1%)." The environmental side tends to

be favored more in urban areas and the economic side in rural areas. My data suggest

that this pattern prevails, but with more emphasis on balance.

A participant's answer reflects their attitude towards the ecology-economy debate,

but not ones' individual actions. The attitude emerging from the ecology-economy

debate demonstrates a desire to find common ground between managing the environment

and the economy. A key aspect to reaching a common ground is to understand how

values are diffused. Land use behavior and values are entrenched in generations of

experience. Knight (2002: 131) observes, "To heal unhealthy lands we should seek

counsel not only from ecologists but from those whose connections to the land are long

and deep."

The rural versus urban conflict is similar to the local knowledge versus scientific

knowledge conflict. Rural landowners hold a particular type of local knowledge that they

believe scientists, agency people, and urban people sitting in offices or living in

apartments cannot understand (Habron 1999: 117). Similarly scientists, agency people,

and possibly urban people hold a particular type of scientific knowledge that they believe

rural landowners cannot understand. The conflict between local and scientific knowledge

is further illustrated through the theme of experiential.

Experiential

The theme of experiential is concerned with the process of making decisions

based on past experiences and in many respects is beneficial, although it can limit

adaptation. An agency participant mentioned this behavior:



I think a lot of times the toughest nut to crack is that somehow the family could
not have been doing it wrong 'when we did it this way for so many years
and we really tried hard, we are doing the right thing.' So the act of doing
something different, even without making that acknowledgment that, 'oh
it must have been completely wrong' is a major thing. I don't think
people appreciate that enough; just how challenging the education thing is
because of the implications of self-realization that go with that, about what
we did before and the value systems that were tied to that (Agency
100902).

The agency participant has commented on a major roadblock to successful adaptation,

which demonstrates that in many cases, agencies, the government, or scientists face a

tightly nit family system unwilling to change their way of doing things. I described the

debate with large woody debris in chapter 5, which illustrates how past experiences can

become a hindrance to successful adaptation.

The perceived failures regarding watershed management have led to a loss of

credibility for government agencies and science. Some things, like the change in science

regarding benefits of large woody debris, stay with people and are likely to influence

future decisions regarding watershed management. When people make decisions, they

weigh past experiences in order to determine future behavior.

I incorporated the three themes of stewardship, rural-urban conflict, and informed

by past experiences in order to present the reader with a broader view of the cognized

models present in the community of Scio. The three themes I have added in this chapter

elaborate on the local model, which now includes the characteristics of human-centered,

particularistic, short-term, locally relevant, stewardship focused, rural-oriented, and

informed by past experience. In the following chapter, 1 summarize the importance of

fully understanding the two cultural models in Scio, offer recommendations, and

conclude my thesis.
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CHAPTER 7: DISCUSSION & CONCLUSION

This thesis aimed to explain how the community of Scio perceives flooding, water

quality, and riparian habitat. Two hypotheses associated with this central question sought

to explore the link between knowledge and action. Although, the two hypotheses were

refuted, I developed the finding of two cultural models. I attempted to explain

community perceptions with the simplistic answer of land use patterns and found that a

more multi-dimensional and complex explanation of two cultural models was necessary.

As with the majority of research concerned with biocomplexity, I found that the system I

was looking at exhibited unexpected properties (Michener 2001: 1019). Throughout my

thesis, I have attempted to clarify the biocomplexity between human and natural

components.

Biocomplexity is understood by looking at different levels in a system, and

therefore, one larger goal of my study was to move from the individual level to the group

level, from cognized to cultural models. In Chapter 3,1 mentioned how Kempton urged

anthropologists to move from the individual level to the group level, and this was my

main motivation for adopting the goal. I started by identifying individual cognitive

models in the area of Scio and then developed the two shared cultural models by

determining what the patterns of cognitive models were. I found two cultural models that

were similar, but slightly different from those identified by Kottak and Kempton, which I

discussed in Chapter 5. The findings from this study provided valuable insights into how

individual models are moved to cultural models. I also contributed to the knowledge

base of how people think about flooding, water quality, and nparian habitat in Scio,
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which benefits resource managers and local residents who are attempting to develop a

solution.

The Next Step

Disconnect between local and scientific knowledge indicates a lack of two-way

communication. I found that the two cultural models identified in Scio are equally

valuable and with effective communication, possible mediation between the two models

could be developed. Wright (2000: 53) explored knowledge of technical terms in the

South Santiam basin and observes that:

Language is one of the biggest barriers to effective communication.
Watershed management is inundated with jargon and acronyms that can
leave even the most informed members of the public reeling.

Wright (2000: 54) further points out:

When landowners misunderstand or do not know how stream systems
function they are unlikely to change their behavior or initiate the kind of
voluntary conservation projects encouraged by the Oregon Plan.

Knowledge and understanding of how stream systems function proved to be a factor in

what cultural model participants adopted. Scientists thought more biocomplexity and

local residents saw complexity in their specific local situation.

Kottak argues for ecological anthropologists to move towards the mediating

model of sustainable development. The cultural model of sustainable development is

supposed to mediate between traditional local ethnoecology, environmentalism, and

developmentalism. I found that although the model may be an appropriate avenue for

how to mediate between the local model (traditional local ethnoecology and

developmentalism) and scientific model (environmentalism) there is little evidence for

this mediation occurring.



Mediation would involve effective two-way communication between

scientists/resource managers and residents. Mark Brunson (1998: 82) contends:

When conservation advocates discuss information in the context of cross-
boundary stewardship, they generally mean a one-way flow of
environmental education that can reduce public concerns and
misinformation about target species. But the flow must be two-way. Just
as landowners and local officials need to learn the scientific basis for
biologically based solutions, conservation advocates must seek to
understand economic and social factors that lead to local opposition.

The mission of the SSWC suggests the desire to be the mediator. The SSWC (2002)

mission is stated as:

Our mission is to involve local people to enhance and protect the natural
resources of the South Santiam River Watershed for the social and
economic benefit of its landowners, managers, and users.

The SSWC is based out of Sweet Home, which is roughly 30 minutes away from

Scio. The meetings are held in Lebanon, which is about 15 minutes away. Out of 22

participants, three attended the SSWC meetings as liaisons rather than personal desire. I

asked participants about the SSWC and reasons for not attending included time

investment, the SSWC's wildlife-centered cultural model, and a lack of authority for the

SSWC to act. The SSWC secured funding for two gauging stations along Thomas Creek

during 2002. The gauging stations were installed during the fall of 2002 and are meant to

serve as a flood warning system for the City of Scio. Participants in Scio did not seem to

be aware of the gauging devices, although this could be because the majority of

interviews took place prior to the gauging devices being operational. SSWC (2002: 2)

proposal points out:

When we are eventually able to monitor water quality from the stations,
we will be able to establish a baseline for water quality data in the creek
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using the stations. This will help us develop and implement our long term
restoration goals and on-the-ground restoration projects on Thomas Creek.

The SSWC proposal attempts to balance local and scientific interests. One action the

SSWC could take to improve this connection would be to attend the local flood

conmiiuee meetings or city council meetings. The meetings for the local flood

committee tend to be sporadic, but I think a valuable alliance could be built between the

two groups.

The main point is that effort should be placed in connecting the two cultural

models. SSWC could serve as a tool for creating this connection or a separate force

could be developed to create the mediation. Characteristics of mediation should not only

focus on connecting local and scientific knowledge but also to agree on realistic

expectations that are both short-term and long-term. The participant from ACOE

observes:

For a small town who are used to the cultural and neighborly way of doing
things, where you are able to help people and when you start helping you
finish the job and those kinds of things. . .so it is more than education, it is
expectations. Part of it is like say the context of the world we are in now
and what is acceptable on a broader framework of things, what is
feasible. . .they are a perfect little laboratory of all the wicked issues that
are out there and the intractable problems I think (Agency 100902).

Natural resource issues are complex and rarely have a simple solution that is feasible,

which is what the ACOE participant pointed out.

Residents of Scio are hesitant to invest their time in building a partnership unless

they perceive a risk. Wright (2000: 65) points out:

There is some confusion and a lack of awareness about some watershed
problems. Before any management action can be taken to improve these
problems the public must be made aware the problems exist along with
their causes and consequences.
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I have shown that the majority of Scio residents perceive flooding as a risk and therefore

flooding is a useful place to start the process of mediation. If the SSWC wants to take the

responsibility to work as the mediator they could meet with Scio residents to discuss their

highest concern, flooding. The meeting would demonstrate the connections between

flooding, water quality, and riparian habitat as a way to introduce scientific knowledge.

The meeting would also include the opportunity for Scio residents to share their concerns

and ideas. SSWC or some other institution, like the SWCD, that wants to take the

responsibility needs to establish trust, credibility, and a two-way education system if they

plan to serve as the mediator between local and scientific knowledge.

Limitations-What I Would Do Differently

My research intended to portray the varied cognitive models and shared cultural

models that exist in Scio as a way to link knowledge and action. Due to the limited time I

spent in the Scio area (June-October 2002), I struggled to make a strong link between

knowledge and action. The timing of interviews is critical. I think conducting interviews

before a flood and then after would yield valuable findings regarding risk perception. I

also think that in order to gain more information concerning the link between knowledge

and action, a pre-test and post-test type of research that introduces the independent

variable of education in the experiment would be valuable. Overall, I think that my

research produced important information regarding how people think about flooding,

water quality, and riparian habitat.
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Conclusion

My thesis demonstrates the idea that simplistic explanations do not always work

and in the case of Scio a more complex and multi-dimensional explanation consisting of

two cultural models is appropriate. I found the two cultural models werei) human-

centered, particularistic, short-term, locally relevant, stewardship focused, rural-oriented,

and informed by experience 2) wildlife-centered, holistic, long term, and informed by

science. In my sample population, I found local participants aligned with the first

cultural model, while the agency participants and scientists aligned with the second

cultural model. The pattern suggests a key difference between the understanding of local

and scientific knowledge.

The two cultural models are valuable and with effective communication, possible

mediation between the two models could be developed. Connecting local and scientific

knowledge and exploring expectations can manage watershed issues more effectively. In

order to pursue the connection further, investigation of the two cultural models is needed.

Brunson (1998: 83) assesses:

We can benefit by knowing which social and psychological influences
(e.g., values, norms, education) are most influential on attitudes of
stewardship partners and which form barriers to successful participation.

Managing natural resource issues demand critical understanding of how people think

about their landscapes because as Redman (1999:2 14) points out, "people's attitude about

the environmentthat is, what you expect of ithas a great deal to do with your

judgment of its condition." Society is not going to be able to impact people's choces

about land and water use until the connection between how people think and act is

understood.



REFERENCES CITED

Bates, Carol
2002 The Latest on Big Red, Scio's Honored Citizen. Scio Community News, July

19.

Bernard, Russell H.
2000 Social Research Methods: Qualitative and Quantitative Approaches. Thousand

Oaks, CA: Sage Publications.

Biersack, Aletta
1999 The Mount Kare Python and His Gold: Totemism and Ecology in the Papua new

Guinea Highlands. American Anthropologist 101(1): 68-87.

Bischoff Joseph M., ed.
2000 South Santiam Watershed Assessment. Corvallis, OR: E & S Environmental

Chemistry, Inc. and the South Santiam Watershed Council.

Bliss, John C.
1999 Understanding People in the Landscape: Social Research Applications for

Ecological Stewardship. In Ecological Stewardship: A Common Reference for
Ecosystem Management. W.T. Sexton, A.J, Malk, R.C. Szaro, and N.C. Johnson,
eds. Pp. 43-57, Vol. ifi. Oxford, UK: Elsevier Science.

BLM (Bureau of Land Management)
1997 Thomas Creek Watershed Analysis.

http://www.or.blm.gov/salem/htmllplanning/plan 10.htm (8 July 2002).

Bohm, Gisela, and Hans-Rudiger Pfister
2001 Mental Representations of Global Environmental Risks. In Environmental

Risks: Percepetion, Evaluation and Management. Gisela Bohm, Josef Nerb,
Timothy McDaniels, and Hans Spada, eds. Pp. 1-30. Oxford, UK: Elsevier
Science.

Brunson, Mark
1998 Social Dimensions of Boundaries: Balancing Cooperation and Self-Interest. In

Stewardship Across Boundaries. Richard Knight and Peter Landres, eds. Pp. 65-
86. Washington, D.C.: Island Press.

D'Andrade, Roy
1995 The Development of Cognitive Anthropology. Cambridge, MA: Cambridge

University Press.

Douglas, Mary
1992 Risk and Blame: Essays in Cultural Theory. London, UK: Routledge.

70



Douglas, Mary, and Aaron Wildavsky
1982 Risk and Culture. Berkeley, CA: University of California Press.

Downs, Roger M., and David Stea
1977 Maps in Minds: Reflections on Cognitive Mapping. New York, NY: Harper &

Row.

Eiser, J. Richard
2001 Attitudes, Decisions and Perceptions of Risk: A Social Psychological Analysis.

in Environmental Risks: Perception, Evaluation and Management. Gisela Bohm,
Josef Nerb, Timothy McDaniels, and Hans Spada, eds. Pp. 109-13 5. Oxford, UK:
Elsevier Science.

Fitchen, Janet M.
1990 How Do You Know What to Ask if You Haven't Listened First?: Using

Anthropological Methods to Prepare for Survey Research. The Rural Sociologist
Spring 1990: 38-76.

Ford, Jesse, and Dennis Martinez
2000 Traditional Ecological Knowledge, Ecosystem Science, and Environmental

Management. Ecological Applications 10(5): 1249-1250.

Gaither, Roger
1995 Scio, Oregon. Lebanon, OR: J.C. Printing.

Gezon, Lisa L.
1999 Of Shrimps and Spirit Possession: Toward a Political Ecology of Resource

Management in Northern Madagascar. American Anthropologist 10 1(1): 58-67.

Gilden, Jennifer, ed.
1999 Oregon's Changing Coastal Fishing Communities. Corvallis, OR: ORESU-O-

99-001.

Glaser, Barney, and Anseim Strauss
1967 The Discovery of Grounded Theory: Strategies for Qualitative Research. New

York, NY: Aldine.

Goettel, Kenneth A.
1998 Flood Risk Assessment and Preliminary Evaluation of Possible Mitigation

Projects. Davis, CA: Goettel & Associates Inc.

Gregory, Stanley, and Peter Bisson
1997 Salmonid habitat degradation and loss. In Pacific Salmon and Their

Ecosystems. Deanna Stouder, Peter Bisson, and Robert Naimon, eds. Pp. 277-304.
New York, NY: Chapman and Hall.

71



72
Grenier, Louise

1998 Working With Indigenous Knowledge. Ottawa, ON: International Development
Research Centre.

Gunderson, Lance H., and C.S. Holling, eds.
2002 Panarchy: Understanding Transformations in Human and Natural Systems.

Washington, DC: Island Press.

Habron, Geoffrey
1999 An Assessment of Community-based Adaptive Watershed Management in Three

Umpqua Basin Watersheds. Ph.D dissertation, Corvallis, OR: Oregon State
University.

Johnson, B.B., and Vincent Covello, eds.
1987 The Social and Cultural Construction of Risk. Boston, MA: D. Reidel

Publishing Company.

Kempton, Willett
2001 Cognitive Anthropology and the Environment. In New Directions in

Anthropology and Environment Carole L. Crumley, ed. Pp. 49-7 1. Walnut Creek,
CA: Altaniira Press.

Kempton, Willet, James S. Boster, and Jennifer A. Hartley
1995 Environmental Values in American Culture. Cambridge, MA: The MiT Press.

Knight, Richard
2002 The Ecology of Ranching. In Ranching West of the 100th Meridian: Culture,

Ecology, and Economics. Richard Knight, Wendell Gilgert, and Ed Marston, eds.
Pp. 123-144. Washington, DC: Island Press.

Kottak, Conrad P.
1999 The New Ecological Anthropology. American Anthropologist 10 1(1): 23-35.

Krimsky, Sheldon, and Dominic Golding, eds.
1992 Social Theories of Risk. Westport, CT: Praeger.

Leopold, Aldo
1949 A Sand County Almanac and Sketches Here and There. New York, NY: Oxford

University Press.

Mandel, Thomas
1996 Systems Inquiry. http://www.newciv.org/ISSS Primer/seminar.html (15

October, 2002).



McGee, R. Jon, and Richard L. Warms, eds.
2000 Anthropological History: An Introductory History. Mountain View, CA:

Mayfield Publishing Company.

Michener, William K., Thomas J. Baerwald, Penelope Firth, Margaret A. Palmer, James
L. Rosenberger, Elizabeth A. Sandlin, and Herman Zimmerman

2001 Defining and Unraveling Biocomplexity. BioScience 5 1:1018-1023.

NRC (National Research Council)
1997 Upstream: Salmon and Society in the Pacific Northwest. Washington, DC:

National Academy Press.

Nazarea, Virginia D., ed.
1999 Ethnoecology: Situated Lives/Located Lives. Tucson, AZ: The University of

Arizona Press.

Newbury, Robert, and M. Gaboury
1993 Exploration and Rehabilitatioin of Hydraulic Habitats in Streams Using

Principles of Fluvial Behavior. Freshwater Biology 29:195-230.

ODA (Oregon Department of Agriculture)
2000 Water Quality and Agriculture in Oregon: Implementation of Senate Bill 1010.

Salem, OR: ODA.

Pierotti, Raymond, and Daniel Wildcat
2000 Traditional Ecological Knowledge: The Third Alternative. Ecological

Applications 10(5): 1333-1340.

Pritchard, Lowell, and Steven E. Sanderson
2002 The Dynamics of Political Discourse in Seeking Sustainability. In Panarchy:

Understanding Transformations in Human and Natural Systems. Lance H.
Gunderson and C.S. lolling, eds. Pp. 147-169. Washington, DC: Island Press.

Rappaport, Roy A.
1968 Pigs for the Ancestors: Ritual in the Ecology of a New Guinea People. New

Haven, CT: Yale University Press.

Redman, Charles
1999 Human Impact on Ancient Environments. Tucson, AZ: University of Arizona

Press.

Salser, Mark
2002 Look Again at Shade and Stream Temperature. Capital Press, November 22: 7.

73



Scoones, Ian, and John Thompson, eds.
1994 Beyond Farmer First: Rural People's Knowledge, Agricultural Research and

Extension Practice. London, UK: Intermediate Technology Publications.

Sheaffer, John R., J. David Mullan, and Nathan B. Hinch
2002 Encouraging Wise Use of Floodplains with Market-Based Incentives.

Environment 44(1): 32-43.

Smith, Courtland L.
1973 Public Participation in Willamette Valley Environmental Decisions. Corvallis,

OR: Oregon State University.

Smith, Courtland L.
2002 Crossing Cultural-Values Divides in Columbia Basin Ecosystem-Based

Management. Corvallis, OR: Department of Anthropology Working Paper.

Smith, Courtland L., Jesse Ford, Debbie Colbert, Paul Komar, and James McManus
2003 Gambling with Nature: Explanations for Contrasting Scientific and Local

Knowledge in Tillamook Bay, Oregon. Corvallis, OR: Department of
Anthropology Working Paper.

Smith, Courtland L., Jennifer Gilden, and David Primozich
2002 Complex Courses from Conflict to Action: A Riparian Management Case.

Corvallis, OR: ORESU-S-02-001.

Smith, Courtland, and Brent Steel
1997 Values in the Valuing of Salmon. In Pacific Salmon and Their Ecosystems.

Deanna Stouder, Peter Bisson, and Robert Naimon, eds. Pp. 599-6 16. New York,
NY: Chapman and Hall.

SSWC (South Santiam Watershed Council)
1998 Gauging Stations Up and Running. In South Santiam Splash: The Newsletter of

the South Santiam Watershed Council. Pp. 2.

ACOE (U.S. Army Corp of Engineers. North Pacific Division)
1948 Review Report on Columbia River & Tributaries. Appendix J Willamette River

Basin. Vancouver, WA.

U.S. Census Bureau
2000 Profile of General Demographic Characteristics. http://census.gov

(1 June 2002).

74



75
Westley, Frances

2002 The Devil in the Dynamics: Adaptive Management on the Front Lines. In
Panarchy: Understanding Transformations in Human and Natural Systems. Lance
H. Gunderson and C.S. Holling, eds. Pp. 333-360. Washington, DC: Island Press.

Willamette Basin Task Force
1969 Willamette Basin Comprehensive Study: Water and Related Land Resources.

Main Report. Vancouver, WA: Pacific Northwest River Basins Commission.
1969 Willamette Basin Comprehensive Study: Water and Related Land Resources.

Appendix E Flood Control. Vancouver, WA: Pacific Northwest River Basins
Commission.

Willamette Restoration Initiative
2001 Restoring a River of Life: The Willamette Restoration Strategy. CD-ROM.

Salem, OR.

Wissmar, Robert C.
1997 Historical Perspectives. In Watershed Restoration: Principles and Practices.

Jack E. Williams, Christopher A. Wood, and Michael P. Dombeck, eds. Pp. 66-79.
Bethesda, MD: American Fisheries Society.

Wright, Angela S.
2000 Citizen Knowledge and Opinions about Watershed Management in the South

Santiam Basin in Oregon. MA Thesis, Corvallis, OR: Oregon State University.



APPENDIX

76



APPENDIX: LANDOWNER QUESTIONNAIRE

What do you think the cause of the flooding problem is?
Is there a fix? Who is responsible for the fix?
What do you think about the various solutions proposed?

Acquisition, Relocation, Elevation, Flood barriers (flood levees, flood walls),
Channel! Drainage improvement

How does the flooding problem affect you?
Have you done anything personally to decrease the affects of flooding on you?
Are you involved with the local flood committee?
Is water quality an issue in the area? Does this affect you? If so, how? Are there
regulations you are required to follow? (e.g. Forest Practices Act, South Santiam
Agricultural Water Quality Management Plan)
Do you think streamside vegetation is a problem in the area?
What do you see for the future?
Do you see yourself playing a role in this? If so, how?

What are the different types of land uses in the area?
What are your property goals?
What types of changes or improvements have you made on the land? Why?
What types of agencies have you had contact with? Was it positive or negative?
What types of problems do you see for various land uses?
What types of things are your neighbors doing on their land? Do you see them as
positive or negative?

Is there anyone that you would recommend I talk to about these issues?
Do you have any questions for me?
Is there anything else you would like to mention?
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