






In the Chugach National Forest planning process, a suitability analysis method
was developed to map landscape values to determine the consistency of potential

360forest management activities and management unit allocations with publicly held
landscape values (Reed and Brown 2003). Rather than the biophysical characteristics
of the forest driving the planning allocation process, the values suitability analysis
framework places human values for the forest on equal footing with biophysical
features. Management allocations and prescriptions (sets of prescribed uses) can be

365determined based on the consistency of proposed forest management activities with a
full range of publicly held landscape values.

Figure 3 shows how the measure of landscape values can result in a mosaic of
landscape values by management area that can be used to develop land use pre-
scriptions and policies. In the Chugach National Forest application, a values suit-

370ability model was developed to compare various forest plan alternatives for
consistency with publicly held landscape values. Although the values suitability
methodology was not influential in the final forest plan management decision (social
science research seldom determines any significant resource management outcome),
the analysis yielded a forest plan alternative that was more consistent with public

375values than the alternative selected (Reed and Brown 2003).

Gap Analysis/Conservation Planning

The term gap analysis refers to the use of geographic information technology to
analyze and determine what species are at risk of extinction by mapping disparities
between species richness and protected areas to evaluate conservation needs (Scott

FIGURE 3 Map of dominant landscape values by management area in Chugach
National Forest (Alaska).
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380et al. 1987). Gap analysis may be viewed as a subset of conservation planning, the
process of identifying biologically significant components, patterns, and processes of
ecosystems that warrant protection, developing and implementing the means to
achieve protection of the system, and monitoring the system for deviation from
expected or desired outcomes.

385A distinguishing feature of conservation planning and analysis techniques is that
they are expert driven, developed by those with biological or ecological training. The
techniques rely on biological assessments or inventories carried out using scientific
sampling protocols. Few techniques explicitly provide for the inclusion of what is
variably identified as ‘‘traditional,’’ ‘‘local,’’ ‘‘indigenous,’’ or ‘‘folk’’ knowledge. The

390exclusion of local knowledge from conservation planning continues, despite the fact
that the availability of reliable species richness data for any taxon usually lags far
behind conservation threats.

One alternative for expanding the availability of biological data for conservation
planning, while explicitly recognizing multiple values for conservation, would be to

395tap the local knowledge inherent in the population of people living in a region.
A landscape values and special places inventory can explicitly tap local knowledge
about areas of biological significance and richness to compare with expert assess-
ment of biological resources.

One example of using landscape values for conservation planning was explored
400in the Prince William Sound (Alaska) study, where we compared the spatial coin-

cidence of local perceptions of biological importance identified in a survey of Alaska
residents with biologically significant areas identified by scientists from a marine
conservation workshop (Brown et al. 2004). The results indicated a moderate degree
of spatial coincidence in perceptions with obvious geographic areas of agreement

405and disagreement. The gaps between expert and local perceptions of biological hot
spots provide areas for further inquiry and greater understanding. The incorporation
of local perceptions of biological importance through survey mapping can comple-
ment and strengthen expert biological assessments by providing a check and balance
on the assessments.

410‘‘Hot-Spot’’ Identification

From our knowledge of landscape ecology, we know that physical landscape
characteristics (e.g., vegetation) are often complex, consisting of fragments, pat-
ches, corridors, networks, mosaics, and other related concepts. Physical landscape
attributes are seldom homogenous in distribution, and so it is with landscape

415values. The intensity of landscape values is highly variable and depends on both
the landscape value being measured and the attributes of the human valuer. Like
the forest fire that leaves a patchwork of burn intensity over varying distances
from its origin, landscape values may be viewed as extending outward from a given
community in a patchwork of spatial intensity and saturation (Brown, Reed, and

420Harris 2002).
Because the method of collecting landscape values is based on point data, it is

relatively easy to calculate and map spatial densities of landscape values. From the
spatial densities, generalized polygons of landscape value areas can be extrapolated
and overlaid with other spatial data layers. Spatial densities can be calculated and

425‘‘clipped’’ to particular landscape features or areas.
One application of ‘‘hotspot’’ mapping was completed in a study assessing the

distribution and intensity of highway corridor qualities in National Scenic Byway
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planning (Brown 2003). For a highway to achieve special, recognized status as
a scenic byway, highway qualities (values) must be inventoried and shown to be

430present in the highway corridor. One of the highway qualities of interest to planners,
aesthetics=scenic quality, was measured and mapped for Alaska highways. By
including comprehensive, public-based inventories of highway attributes in the scenic
byway nomination process, it is possible to reduce subjectivity in the nomination
process and, more important, to develop a rationally defensible statewide list of

435highway priorities.

Discussion

While some might appreciate the novelty of the landscape values mapping approach
in survey research, serious questions exist about the validity of the research meth-
odology. What does landscape value mapping really measure, how reliable is it, and

440how useful is it given its inherent limitations? Some validity issues are discussed,
followed by an assessment of future research needs to address these issues.

Inclusiveness/Exhaustiveness of Landscape Values Typology

The typology was intended to capture a full range of landscape values, but assessing
the face validity of the typology is difficult. Several factors suggest that the typology

445is at least headed in the right direction: (1) The landscape value typology was
reviewed and modified by a panel of social scientists prior to implementation, (2) the
typology was validated in a national forest planning application (Brown and Reed
2000; Reed and Brown 2003), and (3) the majority of survey participants appeared to
have little difficulty understanding and responding to the typology. Over 1700

450responses were received from three studies that included either a 13- or 14-item
landscape value typology. Even though extra, unlabeled sticker dots were included in
two of the three studies, few respondents suggested values other than those presented
in the typology.

When a 14th landscape value (wilderness) was added to the value typology in the
455Kenai coastal areas study, about 65% of respondents identified places with wild-

erness value. Does this imply that the first two studies that did not include wilderness
value in the typology are not valid? We think not. The landscape values typology
approach is clearly sensitive to the list of predefined landscape values, and virtually
any value included is likely to generate some level of response from a general public

460survey. With respect to ‘‘wilderness’’ value, cogent arguments can be framed for
including or excluding wilderness value as a separate landscape value in the typol-
ogy. The inclusion of wilderness value in the Kenai study involves a trade-off
between maintaining mutual exclusivity in the values typology and the acquisition of
more descriptive knowledge about the other landscape values (e.g., aesthetic,

465recreation, intrinsic) based on their proximity to wilderness values. Our view is that
wilderness value acts as modifier or descriptor of the other 13 landscape values in the
typology, and we would likely include it in future regional studies.

The pragmatic need to collect spatial measures that describe landscape values for
planning purposes has superceded efforts to fully articulate the theoretical basis of

470the landscape values typology. While our operational approach falls short of
‘‘shotgun empiricism,’’ more research attention will need to be devoted to deter-
mining the face validity of various landscape value typology measures.

16 G. Brown



Ambiguity of Landscape Value Spatial Attributes

The majority of landscape values in the typology are constructs that individuals can
475easily associate with landscape attributes when provided with an operational defi-

nition. For example, aesthetic, recreation, and biological values evoke respondent
experiences or widely held perceptions about an area (e.g., a beautiful river valley, a
ski area, or a whale viewing area). But landscape values not explicitly grounded in
past human experience or that appeal to abstract concepts (e.g., ‘‘intrinsic’’ value)

480lead to ambiguity in respondent mapping and analyst interpretation. Intrinsic,
future, and spiritual values were mapped in locations that are not intuitively asso-
ciated with any particular landscape attribute. For example, in the Chugach
National Forest study, many of the intrinsic value dots were placed in empty
spaces—remote, inaccessible mountains and ice fields where few humans were likely

485to have traveled. How does one interpret such a spatial distribution? We believe
some respondents understood that the concept of intrinsic value specifically includes
nonuse values and mapped those areas that were unlikely to receive any human use.
But some intrinsic values were also mapped in areas of high human use. Was this a
way for respondents to communicate exceptionally high personal use values or,

490alternatively, a way to communicate that human use of the landscape is of secondary
importance? The current method cannot resolve such ambiguities. Abstract land-
scape values result in more ambiguous dot placement.

Future research should be directed at better understanding the respondents’
state of mind when placing the more abstract landscape values such as intrinsic

495value. This could be accomplished with methods similar to those for special places—
by requesting that respondents include reasons behind their placement of landscape
value dots.

Indeterminate Size of Landscape Value Areas

Because the mapping method uses points rather than polygons, the landscape area
500associated with a given respondent value is indeterminate. Each dot is assumed to

represent a polygonal area, but the shape and size of the polygons are unknown. One
respondent could be referencing a spatial area as small as a picnic site, while another
might be referencing a spatial area as large as the entire study region. To get around
this problem, the method relies on the spatial aggregation of multiple points to

505delineate areas of value concentration. Polygonal areas are inductively generated
from point distributions. But the analyst must still subjectively determine a density
threshold to create a discrete polygon boundary. At what density does an aggre-
gation of points become a value concentration or ‘‘hot spot’’? And what if the point
distribution is largely uniform? Simplicity in point placement results in complexity in

510spatial interpretation.
Future research could experiment by comparing the outcomes of the dot pla-

cement methodology with a mapping method that requests individuals to draw
polygons directly on the map. The polygon method might provide some guidance in
establishing heuristic density thresholds for generating polygon boundaries.

515Geographic Knowledge/Familiarity

One might assume that participation in the mapping component of the survey
and the quantity of mapped locations from a given respondent would be influenced
by the respondent’s level of familiarity with the study area. Our results indicate that
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individuals less familiar with the study area are less likely to complete the mapping
520component of the survey than those more familiar with the study area, leading to a

somewhat higher nonresponse rate (see Table 3).
Familiarity with the study area may also influence the type of landscape values

expressed. Results from the Prince William Sound study suggest that individuals less
familiar with an area are more likely to choose the abstract, nonexperiential land-

525scape values. The mapped survey results may thus be biased toward the more
experientially based landscape values of individuals with greater study area famil-
iarity. This is potentially a large problem if planning decisions about the study must
reflect broad, state or national constituencies. For example, the situation may be one
where the local or regional population is most geographically knowledgeable but

530holds very different landscape values from the national population. Whose land-
scape values should guide the planning decision outcome? Land planners and
managers need to be sensitive to local community and regional values while often
having responsibility for landscapes with national public trust obligations.

Future research could examine the landscape values disparity between local
535and national populations more systematically. In theory, landscape values could be

weighted based on relative population weights. In practice, mediating between
local and national interests in a given landscape will likely never be reduced to a
simple formula to integrate overall values. However, given that decision makers
must often consider conflicting values at different geographic scales, this method at

540least offers the promise of having such value considerations become more explicit
in the decision process and offers the potential to segment results by particular
constituency groups.

Survey Response Rate

By most standards, the survey response rates were low. The important question is,
545which response factors relate to survey response in general and which relate to the

unique spatial component of the survey? General factors affecting the overall survey
response rate appear to be a reluctant target population, the seasonal timing of the
survey, survey effort (number of mailings), and sampling frame issues. Mapping-
related survey response factors appear to be geographic familiarity, survey length,

550respondent age, and map literacy.
Alaska residents are less than enthusiastic in completing government-related

surveys. Alaska ranked last of all states and territories in terms of completing and
returning census forms to the federal government in both the 1990 and 2000 decadal
census years. The general reluctance of Alaskans to participate in surveys is a sys-

555temic problem that likely affected response rates in all five studies.
The timing of survey administration adversely impacted several study response

rates. Human activity in Alaska varies considerably by season. With long winters
and short summers, Alaska residents engage in intensive outdoor activity during
summer months. Surveys are more likely to be completed during the longer winter

560months. The lowest study response rates of 18% and 20% represent unavoidable
summer and near-summer mailings, while the highest study response rate (32%)
reflects an optimum winter mailing.

Increased survey effort through another mailing of the survey packet (fourth
wave) could increase response rate, perhaps as much as 5%. Because each survey

565packet represents a significant investment, the benefits of the additional response
must be weighed against the cost.
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The PFD database sampling frame, while better than databases available in
many states, was not ideal. In an unknown but presumed small percentage of
sampling elements, the household member sampled was a child and unintentional

570survey addressee. The total design method relies on the idea of social exchange where
a specific recipient is accurately identified (as opposed to ‘‘Dear Occupant’’ type
surveys).Q3 The loss of integrity of the sampling methodology and, by inference, of the
study design probably contributed to some small level of nonresponse.

Inclusion of a survey mapping component does not appear to adversely affect
575overall survey response rate, but item nonresponse from the mapping component is a

concern. A general public, mail-based survey without a mapping component sent to
the same communities 1 year after the Chugach NF study (Reed and Brown 2003)
actually had a lower response rate, 24%, than the Chugach NF response rate of
32%. It is possible that that novelty of the mapping component actually enhances

580overall response rate.
The mapping component nonresponse (see Table 3) is likely the result of at

least four factors: (1) the lack of geographic or study region familiarity, (2) the
length and burden of the survey, (3) age of the participants, and (4) geographic
literacy. Lack of geographic familiarity appears to be the most significant reason

585for nonparticipation. The statistically lower level of regional familiarity in non-
map respondents was evidenced by some surveys being returned accompanied by
comments indicating the respondent was not familiar enough to complete the
mapping component. Older respondents were somewhat less likely to complete the
mapping component, most likely because of the higher level of visual acuity

590necessary for map reading. The additional time required (estimated at 10–15
minutes) to complete the mapping component as well as general geographic literacy
probably had some negative affect on map component nonresponse. A recent study
on geographic literacy suggests that more than 30%, of Americans may lack basic
map reading skills (RoperASW 2002).

595While the lower survey response rates and the 10–15% drop off in completing
the mapping component are cause for concern, higher nonresponse does not
necessarily equate with poor data quality. The quality of the data depends on the
type of information collected and the purposes for which the information will be
used. Despite obvious limitations in the representativeness of the data, the spatial

600information collected represents a significant advance over the type of general,
attitudinal data collected at traditional public meetings and hearings for land use
planning. Future survey research using spatial measures outside Alaska can help
isolate the presumed large influence of the regional context on survey nonresponse
found in these studies.

605Conclusion

The potential applications of surveys with landscape value and special place mea-
sures are numerous. Figure 4 presents an organizational framework for landscape
values planning research that has guided our research over the past 5 years. Several
conclusions can be drawn from the research framework: First, the overarching

610assumption of the research framework is that landscape values can be measured by
querying individuals using survey research based on probability sampling. Our
specific approach has been to develop a landscape values typology that provides
individuals with a formal structure to identify the location and assess the relative
importance of places.
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615Second, the research framework recognizes that multiple landscape values exist
and seeks to render them commensurable and comparable. In the real world,
landscape allocation decisions are made and seemingly incommensurable human
values are made commensurable, or at least prioritized, through choice and action.
The survey mapping methodology simply provides a tangible expression of the

620landscape evaluation process, much as currency transactions serve as a tangible
expression of the human economic valuation process.

Third, the research framework recognizes multiple pathways for improving our
understanding of human landscape valuation and planning outcomes. Research
efforts can occur at multiple levels, from identifying landscape value concepts, to

625developing valid operational definitions, to integrating the survey methodology into
public involvement processes, to designing and implementing rationally defensible
analytical techniques. The landscape values research framework acknowledges that
multiple conceptualizations of human–landscape relationships are possible and can
accommodate multiple place perspectives because the focus is on measurement, not

630epistemology of place per se.
The current state of knowledge about including spatial measures in traditional

survey research is limited, but expanding. Research conducted thus far has largely
been applied with a focus on exploring ways to measure and integrate landscape
values in planning decisions and allocations. Spatial attribute mapping research

FIGURE 4 Overview of landscape values planning research.
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635would benefit from more basic research that could better link respondent char-
acteristics and mental processes with spatial mapping outcomes. Because place is
believed to be socially constructed, research questions could expand to include social
process variables such as family, mass media, education, and the role of language
and discourse on spatial measures. Because spatial attribute mapping is an extension

640of basic survey research methodology, more trials are needed in different geographic
and cultural contexts and at different scales to better understand the basic
components of respondent participation and respondent bias. Other social scientists
are encouraged to take up the call and include spatial measures in their survey
instruments.
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