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The forests of the Pacific Northwest region of the United States have been at the
center of much political debate for more than 10 years. At issue is finding a new
balance between jobs and maintenance of biological diversity. Mature and old-
growth forests of the region support a diverse and specialized flora and fauna, but
since the middle of the last century the amount of old-growth forest in the region has
steadily declined (Bolsinger and Waddell, 1993). During the last several decades, the
focus of harvest activity in old-growth forests transitioned from privately owned
land to public land managed by Federal and State agencies. This heightened
environmental concerns and led to acceleration of existing studies and the initiation
of many new studies on old-growth dependent species (Ruggiero er al. 1991). A
central question to emerge was ‘how much mature and old-growth forest remains,
and where is it? This question led to a number of studies using remote sensing to
map the forest conditions of the region. S

Two early studies (Morrison et al. 1991; Congalton et al. 1993) used satellite and
other remote sensing data to map mature and old-growth forests on large portions
of public lands. As the debate expanded to the entire landscape, however, the focus
shifted to forest conditions across all ownerships and land-use designations (e.g.,
Spies et al. 1994). What are the patterns of forest composition and structure across
all ownerships? How fragmented is the forest, and is there sufficient dispersal habitat
for old-growth dependent species to migrate among fragments of old-growth forest?
What has been the flux of carbon from the region over the past several decades
associated with forest harvest and regrowth? What forest harvest strategies are
commensurate with conservation of species and production of multiple resource
values? These and other important questions came to the fore, and required maps
from remote sensing data for large, multi-ownership landscapes.

The cover image (taken from Cohen et al. p. 738 this issue) is the first published
map produced from satellite remote sensing data, showing the location and extent of
mature and old-growth forest across all ownership categories over a part of the
Pacific Northwest region. The image encompasses over 1-2 million ha from the crest
of the Cascade Range to the floor of the Willamette Valley in west-central Oregon. It
was produced from a 1988 Landsat Thematic Mapper image acquired in late
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summer, and is part of our more extensive mapping effort for the full 14 million ha
forest area from the crest of the Cascades to the Pacific Coast in the states of Oregon
and Washington. In conjunction with other imagery from the Landsat data archive,
changes in forest composition and structure from 1972 to present are being mapped
(e.g., Cohen et al. 1994; Spies et al. 1994). These maps are then used in a number of
other studies, facilitated by geographic information systems and requiring spatially-
explicit forest cover and forest change information, other spatial data layers, and
models incorporating carbon dynamics, biodiversity, socio-economic, and other
important factors crucial in formulating forest and river ecosystem management
strategies. Additionally, this information can support evolution and refinement of
regional conservation strategies for critical species (e.g., northern spotted owl,
salmon spp.), help establish baseline conditions for projection of landscape patterns
into the future (e.g. Wallin ez al. 1994), and similar studies.

Acknowledgments

This research was supported in part by the Ecology, Biology, and Atmospheric
Chemistry Branch, Terrestrial Ecology Program, of NASA (Grant numbers
W-18,020 and W-18,437), and by the National Science Foundation-sponsored H. J.
Andrews Forest LTER Program (BSR 90-11663), the Global Change Research
Program and the Inventory and Economics Program of the PNW Research Station,
USDA Forest Service.

References

BoLSINGER, C. L., and WapDELL, K. L. (1993), Area of old-growth forests in California,
Oregon, and Washington, USDA Forest Service Resource Bulletin PNW-RB-197,
Portland, OR.

CoHEN, W. B., SoLLins, P., HomMaNN, P., FERRELL, W. K., HARMON, M. E., WALLIN, D. O.,
and FIORELLA, M. (1994), Using a GIS to model effects of land use on carbon storage
in the forests of the Pacific Northwest, In Environmental Information Management and
Analysis: Ecosystem to Global Scales, edited by Michener, Brunt, and Stafford
(London: Taylor and Francis), pp. 482-495.

CongaLtoN, R. G., Green, K., and TepLy, J. (1993), Mapping old-growth forests on
National Forest and Park Lands in the Pacific Northwest from remotely sensed data,
Photogrammetric Engineering & Remote Sensing, 59, 529-535.

FEMAT (1993), Forest Ecosystem: An Ecological, Economic, and Social Assessment, Report of
Forest Ecosystem Management Assessment Team, USDA Forest Service, Ogden, UT.

MorrisoN, P. H., KLOEPFER, D., LEVERSEE, D. A., SocHA, C. M., and FERBER, D. (1991),
Ancient Forests in the Pacific Northwest (Washington, D.C.: The Wilderness Society).

RuGaGIERO, L. F., AuBry, K., CARrey, A. B., and Hurr, M. H., editors (1991), Wildlife and
Vegetation of Unmanaged Douglas-Fir Forests, USDA, Forest Service General
Technical Report PNW-GTR-285, Portland, OR.

Seies, T. A., RippLE, W. J., and BRADSHAW, G. A. (1994), Dynamics and pattern of a
managed coniferous forest landscape in Oregon, Ecological Applications, 4, 555-668.

WALLIN, D. O., Swanson, F. J., and MArks, B. (1994), Landscape pattern response to
changes in pattern generation rules: land-use legacies in forestry, Ecological Appli-
cations, 4, 569-580.



e e e s bt A i S P— -l

ISSN 0143-1161

Volume 16  Number 4 10 March 1995

[r—
e

An official journal of the i
Remote Sensing Society T&YIOI' &Francis

Publishers sinece [79%




