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“Science affecty the way we think together.”

Lewis Thomas

A Bird’s-Eye View: Land-use Planning and Assessments
in Oregon and Washington

z
S IN SUMMARY
';-: Developing forest lands and agricultural
< lands for other uses has wide-ranging
implications. Land development can
affect production from forest and agri-
cultural lands, wildlife habitat quality,
the spread of invasive species, water
quality, wildfire control, and infra-
structure costs. In its attempts to miti-
gate these effects, Oregon implemented
statewide land-use planning laws in the
early 1970s. Washington established less
prescriptive laws in the 1990s. Policy-
makers, land managers, and various
interest groups want to know the effect
these laws have had on land use.
Scientists with the Pacific Northwest
Research Station found that Oregon’s
4 laws have been more effective in control-
i b R N L e ling wholesale land conversion, but in
Nonfederal forest and agricultural land declined by 4 percent between 1976 and 2006 in Washington neither state have land-use laws affected
whereas in Oregon those lands declined by 2 percent during roughly the same period. the increases in dispersed housing.
The scientists also identified a nation-
“If we could first know where we are, a number of consequences ensue. Most devel- wide need to better specify land-use
and whither we are tending, we opment re.tdu.ces nat}lral resource availability, assessment methods and clarify the defi-
ld better judge what to- do, ands affects wqdllfe'habltat guallty, increases the nitions used in assessments. They used
how to do- it spree}d oflnvas.lve species, degrades water a mix of assessment techniques, but
’ quality, complicates wildfire control, and emphasized the value of aerial photogra-
—Abraham Lincoln increases infrastructure costs. phy as an important tool to increase the
) i Recognizing these and other concerns, RIS O [A080 LRI
eaiw.ll'y trafflckeq freewa}fs, new sub- Oregon implemented state land-use plan- The Oregon Board of Forestry used data
divisions, Cheml.cally_malntalned gOIf Ilillg laws in the early 1970s, and Washington from the study to assess the effectiveness
: courses, sprawllng malls, expand- followed suit 20 years later. Scientists with of its conservation policies and estab-
ng }1rbar1 areas, and high-end resorts—these the U.S. Forest Service Pacific Northwest lish benchmarks for maximum allowable
are just a few of the developments tha}t.have Research Station—David Azuma, a research loss of forest land. In Washington, the
replaced forests and farms in the Pacific forester (retired), and Andy Gray, a research Department of Natural Resources has
Northwest over the past several decades. ecologist—have looked closely at changing shown interest in using the data to ana-
When forest lands and agricultural lands land-use patterns in both states, and their lyze housing density near intensive agri-
are developed and converted to other uses, analyses are providing valuable information culture and associated risks of pesticide

to land-use planning professionals. exposure, fire, and floods.



“People have always been interested in know-
ing how effective these land-use policies are
at controlling development, or determining
where development occurs, or slowing it down
in specific areas, and how that is playing out
over time,” says Gray. “We have a natural
experiment here in the Northwest because
Oregon took one approach to county-level and
statewide land-use planning and Washington
didn’t implement their land-use laws until
later—and they took a different approach.”

The research team also evaluated survey and
assessment methods. They found that com-
bining the information gained from field plot
data, satellite images, and aerial photography
greatly increased the accuracy of land-use
assessments.
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KEY FINDINGS

=1

in Washington.

Oregon.

* The area of nonfederal land in resource land uses (forest and agriculture) declined by
2 percent between 1974 and 2009 in Oregon and by 4 percent between 1976 and 2006

» After land-use plan implementation in Oregon, nonfederal land converted from
resource land uses decreased from 0.9 to 0.2 acres per new resident. In Washington,
the loss remained at 0.4 acres per new resident.

* Housing density approximately doubled on lands remaining in use as forest land in
Oregon and Washington over a 30-year period.

» A substantial portion of the increased housing density on forest lands was near public
lands. Highest densities were near state lands in Washington and near federal lands in

AERTAL PHOTOGRAPHY AND LAND-USE ASSESSMENTS

he Forest Service has long been
z responsible for surveying the nation’s

public and private forests through
its Forest Inventory and Analysis (FIA) pro-
gram. Its large datasets are a critical resource
for land-use planning professionals, in part
because they show how the total area and con-
dition of forest lands are changing over time.
Extensive grids of field plots have been mea-
sured since 1928. Since the 1960s, the same
plots have been surveyed at varying intervals.
“As far as I’'m concerned, that’s pretty much
the gold standard because you have plots that
are visited by professionals on the ground,
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assessing land use and how those forests have
changed over time,” says Gray.

The grid system, however, is limited when
scientists want to get finely detailed informa-
tion about a particular region or tease out
landscape changes over short time periods, he
points out. Luckily, technology has enabled
researchers to greatly improve the accuracy
and scope of their collected data.

Satellite imagery, which has been an extreme-
ly valuable tool in the data-collection process
since it was introduced, produces fairly coarse
imagery. “The imagery that’s available and
free has a 30-meters-per-pixel resolution,

and that makes it really hard to tell if you're
looking at a house or if a loss of tree cover is
associated with a clearcut or a development,”
says Gray.

The availability of high-resolution, digital
aerial photos taken for the USDA National

Agriculture Imagery Program (NAIP) allowed
Azuma and Gray to identify land use in
greater detail than was previously possible.
Individual roads, houses, barns, fences, and so
forth are clearly visible. Photo interpreters can
tell, for example, whether an area with lots of
tree cover should be classified as forest land,

a well-maintained park, or a housing develop-
ment with heavy tree cover.

“The human brain is perfectly suited to pull
all these bits of information together and help
classify the area into different land uses,” says
Gray. “When we get more recent data, we can
easily compare with older imagery to assess
real change because it’s all digital and in a GIS
system.”

The NAIP has purchased new imagery for
both states in 2013 and 2014, which will make
it possible to assess the effect of the economic
recession that began in 2008, when new hous-
ing starts significantly declined.

LAND-USE CHANGE ON NONFEDERAL LANDS

zuma and Gray focused their studies on
A nonfederal lands. “Federal forests are

basically designated as forest land, so
land use hasn’t and won’t change,” says Gray.

Loss of private timber-producing lands is

of particular concern for the forest products
industry because current protections on feder-
al forest lands have moved the source of most
forest products to private or other publicly
held lands. Land managers also are concerned
about the impact of development on ecosystem
health. Of particular concern to federal land
managers is how development adjacent to pub-
lic lands affects those ecosystems and com-
plicates wildfire protection. And a growing

number of people are worried about the loss of
quality agricultural lands.

“Given the concern about the use of fossil
fuels in agriculture and transporting food
from long distances, and the interest in grow-
ing food locally, there’s an interest in conserv-
ing agricultural land,” says Gray. “In western
Washington, in particular, it’s the agricultural
land that has declined most precipitously—a
lot more rapidly than forest land. If having
local food production is a goal, then our study
suggests that policymakers might want to
focus a little more specifically toward prevent-
ing or discouraging development on those
lands.”



Their studies show that overall land use in
Oregon and Washington has changed con-
siderably since the 1970s. They conclude
that nonfederal land dedicated to resource
land uses declined in Oregon by 2 percent
over a 35-year period (1974 to 2009) and in
Washington by 4 percent over a 30-year peri-
od (1976 to 2006). Oregon lost 616,000 acres
and Washington lost 1,162,000 acres of forest
and agricultural lands to development.

In addition to looking at total acreage lost, the
team examined the numbers in relationship

to population: the number of acres converted
per new resident. These data help to better
correlate the rate of change with implementa-
tion of land-use planning laws. Gray explains:
“While it’s true that the number of acres lost
in Washington is higher than the number of
acres lost in Oregon, Washington also has a
much stronger economy. Their population and
economy grew quite a bit more than Oregon
over that same period.”

In Oregon, the area of nonfederal land con-
verted from resource land uses decreased
from 0.9 to 0.2 acres per new resident over
the 35-year period. In Washington, the loss
per new resident remained at a steady 0.4
acres over the 30-year period. These statistics
suggest that Oregon’s stricter land-use laws
are doing a better job of protecting valuable
forest lands and agricultural lands from loss
to development. “At least from that perspec-
tive, the Oregon approach seems to have had

An example of photointerpreted grid points used to compare change in land-use and the number of houses
between 1976 and 2006 in Washington.

a much more dramatic impact in reducing
development on resource lands,” says Gray.

Things got even more interesting when
Azuma and Gray looked beyond wholesale
changes in land use to discern patterns of

DISPERSED DEVELOPMENT ON THE UPSWING

ouses standing alone or in small
clusters are less rare than they were
in the 1970s. Even though the overall

change in land use has declined in Oregon, the
rate of dispersed housing is increasing in both
states. “It seems to be progressing at a fairly
good clip, and the rates are fairly comparable
between Oregon and Washington,” says Gray.
“This suggests that the land-use policies have
done a fairly good job at reducing wholesale
conversion, but the problem of dispersed hous-
es in forest land isn’t really being addressed.”

Many people enjoy living in or next to for-
ests. Forested landscapes are aesthetically
pleasing, and Northwesterners particularly
enjoy easy access to hiking trails and camp-
grounds, waters for fishing and boating,
mountains for skiing and snowboarding, and
numerous other outdoor pursuits. It isn’t really
surprising, then, that more and more people
are building on lands close to these areas.

Even though federal forest lands enjoy some
level of protection, initial results from the
study show that when development abuts
publicly held lands, those ecosystems can

be adversely affected. “There tends to be a
higher incidence of invasive plants found
on plots where there is more development

development. They systematically counted and
identified structures in 80-acre circles across
the two states and classified use into five cat-
egories: forest land, agricultural land, mixed
agricultural and forest land, dispersed residen-
tial areas, and urban areas.

nearby, for example,” says Gray. “The plots
also tend to be more fragmented and have less
dead wood on them.”
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Dispersed development has increased in both states, but more rapidly in Washington. The chart above
shows nonfederal land remaining in wildland forest use with less than an average of 10 residents per
square mile in Oregon (1974—2009) and Washington (1976—2006).
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Areas in red were resource lands (forest, range, or agriculture) in the 1970s and now have been converted to low-density housing or urban uses.

This type of dispersed development also has
implications for firefighting. “When more and
more houses are dispersed within a forested
area, it becomes more difficult and more
expensive to try to protect houses from forest

fire,” says Gray. It also becomes more dif-

ficult to manage natural fires for their benefi-
cial effects on forests. Fire control becomes a
bit of a catch-22 for federal agencies, because

PUTTING THE DATA TO WORK

he Oregon Board of Forestry has

closely partnered with the research

station scientists to analyze Oregon’s
survey data, which it used to assess the effec-
tiveness of conservation policies and establish
benchmarks for maximum allowable loss of
forest land.

“It’s been a strong partnership,” says Gary
Lettman, a forest economist with the Oregon
Board of Forestry. “And the data are very
strong—it’s really helped the state formulate
forest policy. We haven’t had the resources
that FIA does, being a small state agency, but
we do have policy needs. FIA has been very
cooperative in helping us meet those needs.”

Lettman is particularly grateful that the state
has been able to pinpoint where land-use

laws are achieving the intended objectives
and where more work needs to be done. “The
state’s just in the infancy of trying to address
dispersed development,” he says. “Without the
data, we would never have known the magni-
tude of the problem or the fact that the prob-
lem was in scattered structures out there, not
in the wholesale development of land.”

Structure count data has also been put to use
to assess Oregon’s firefighting strategies.

Washington’s Department of Natural
Resources is interested in using the data to
analyze housing density close to intensive for-

the government is responsible for prevent-
ing wildfire from burning private homes, but
planning processes are under the jurisdiction
of local, county, and state agencies.

estry and agriculture with respect to potential
pesticide exposure and added risk from fire or
flooding.

Gray observed that there is currently substan-
tial confusion in scientific and popular litera-
ture when it comes to differentiating between
land use and land cover. For example, he takes
issue with using the term “deforestation” to
describe managed clearcuts that will eventu-
ally regenerate into forest. He believes that
survey accuracy and specificity will improve
as researchers adopt standard practices and
language. “It ends up getting pretty confus-
ing in a hurry when people are not clear about
their definitions of land-use change,” he says.

4
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Roads facilitate the spread of invasive species
such as star thistle.

The FIA program continually monitors its
methods for collecting and assessing forest
survey results. The 2014 Farm Bill directs the
Forest Service to use new technologies to pro-
vide more detailed and comprehensive work
on land-use change, and the FIA program is
working to establish consistent assessment
methods across the country. In the future,

the program’s methods will heavily rely on
aerial imagery. Although the approach will
not be exactly the same as Azuma and Gray
used in their studies, it will use the same kind
of information on a national scale to address
land-use changes over time.

“Good plang shape good decisions.

That’s why good planning helps to-
make elusive dreams come true.”
—Lester Robert Bittel
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LAND MANAGEMENT IMPLICATIONS _ﬁé

» [f proximity is important, new policies to conserve agricultural land might be consid-
ered given the proportionally high loss of these lands on the west side of the Cascade
Range, home to the majority of Oregon and Washington residents.

» Oregon’s land-use policies have effectively reduced complete conversion of forests and
agricultural lands, but the continuing increase of dispersed houses on forest land in
both states suggests future development-related problems.

» Given the many approaches to land-use assessment, it is necessary to clarify defini-
tions and specify methods to enable the accurate analysis of policy effectiveness.

* Most satellite images are lower resolution than aerial photos, which makes it more
difficult to use them to reliably distinguish land cover (e.g., clearcuts vs. subdivisions)
when assessing short-term changes in land use.

Ben Duda, Oregon Department of Forestry

Increases in dispersed development increase the cost of protecting those homes from wildfire.
Development in the wildland urban interface also makes it more difficult to use prescribed burns as a

treatment option on nearby forest land.
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