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inventory and Monitoring

The Natural Resource Inventory and
Monitoring (1&M) Program was estab-
lished to gather information and de-
velop techniques for maintaining the
integrity of the ecological communi-
ties in the approximately 250 National
Park System units with significant
natural resources. The details of the
program are outlined in Natural Re-
source Inventory and Monitoring in
National Parks, available from the ad-
dress listed below.

Since its inception in 1992, the I1&M
Program has funded mapping of veg-
etation, soils, and geologic features;
collection of base cartographic data;
compilation of automated park-based
bibliographic databases; initiation of
several prototype monitoring pro-
grams; and development of data man-
agement standards and protocols.
The series of fact sheets of the Natu-
ral Resource Information Division pro-
vides updated information on the
progress in each of these areas.

'National parks and other entities of the Na-
tional Park Service such as national monu-
ments, national rivers, wild and scenic
riverways, national scenic trails, and others
are called units and collectively constitute the
National Park System.

Vegetation Mapping

Every National Park System unit with
significant natural resources will be
provided with information on the com-
position and distribution of its vegeta-
tion. This information is based on de-
scriptions from data collected by field
sampling and interpretation of aerial
photography. Aerial photography and
remotely sensed imagery acquired for
vegetation mapping will also be used
to support geologic mapping, soil sur-
veys, and species inventories.

To maintain consistency in detail and
accuracy, standards and protocols
were developed for the vegetation
classification system, sampling meth-
odologies, and accuracy assessments
of final products. As a result, the Na-
tional Park Service in cooperation with
the vegetation subcommittee of the
Federal Geographic Data Committee
and other agencies developed a stan-
dard hierarchical vegetation classifi-
cation. The standard is based on a
system originally developed by
UNESCO and further refined by The
Nature Conservancy through its net-
work of natural heritage programs. For
consistency in detail and accuracy,
the classification system, sampling

methodologies, and procedures for
the assessment of map accuracy
were tested in répresentative National
Park System units.

The primary product of the vegetation
mapping is a digital map of the veg-
etation in a park that is compatible
with the GIS (Geographic Information
System) of that park. Digitizing the
vegetation data provides flexibility in
map design and production and fa-
cilitates data integration and analysis.
Other products include vegetation
class descriptions, field keys, hard
copy maps, detailed field data, analy-
sis of data, and aerial photography.
Field data will be maintained in the
park in which they were collected to
ensure their availability to managers.

Program Status
In 1994, standards and protocols for
the classification system were devel-
oped under the contracted direction
of the Biological Resources Division
of the U. S. Geological Survey. Refine-
ment of the field sampling methods
and procedures for assessment of
map accuracy has progressed. A
completed inventory of existing data
in 101 parks is providing the basis for



identifying the need for aerial photo-
graphs and other base data. The I1&M
Program is locating and acquiring
from other agencies aerial photo-
graphs that meet the requirements
and standards of its vegetation map-
ping. When necessary, new imagery
is obtained. The park units will be
mapped in order of priority of need for
vegetation information and the avail-
ability of Digital Orthophoto Quarter
Quads, which serve as the carto-
graphic base for the mapping.

The acquisition of photographs for
Glacier Bay National Park and Pre-
serve and Klondike Gold Rush Na-
tional Historical Park through partner-
ships with the U. S. Forest Service, U.
S. Geological Survey, and National
Aeronautic and Space Agency in
Alaska is also planned. Additional
imagery and maps will be acquired
under contract.

Interagency agreements with
the U. S. Bureau of Land Man-
agement and the U. S. Forest
Service have been used to ac-
quire photographs for the follow-
ing park units: Bent's Old Fort
National Historic Site; Colorado,
Devils Tower, Florissant Fossil
Beds, Great Sand Dunes, Natu-
ral Bridges, Rainbow Bridge na-
tional monuments; Arches, Bryce
Canyon, Canyonlands, Capitol Reef,
Rocky Mountain, and Zion national
parks; and Glen Canyon National Rec-
reation Area. Reprints of existing pho-
tographs were obtained for the Mount
Rushmore National Memorial; Devils
Tower and Jewel Cave national monu-
ments; and for Isle Royale, Great
Smoky Mountains, and Theodore
Roosevelt national parks. In 1995,
photos were acquired under contract
for Fort Laramie National Historic Site
(specific areas of interest to the park)
and for Agate Fossil Beds, Scotts
Bluff, and Tuzigoot national tional
parks was contracted in 1997. Addi-
tional photography for Joshua Tree
National Park was acquired in 1998.

Pilot Proiects

To test the new classification system,
field methodologies, and procedures
for assessing map accuracy, pilot
projects were conducted in several
parks. A summary of the accomplish-
ments in each pilot project is as fol-
lows. %

Assateague Island National
Seashore

Existing aerial photographs (1:12,000)
were used on Assateague Island.
Field sampling in 114 plots in summer
1995 indicated 25 vegetation types.
Photo interpretation was also com-
pleted and provided more detail than
the cover classes. The classification,
vegetation type descriptions, and field

key for the Assateague Island National
Seashore were delivered to the Na-
tional Park Service by the contractor.
The final accuracy assessment was
completed in 1998.

-Tuzigoot National Monument

New aerial photography (1:6,000) was
completed in fall 1995. Analysis of
field sampling in 35 plots indicated 19
vegetation types. Photo interpretation
and automation were completed. The
classification, vegetation type
descriptions, and field key were
delivered. In spring 1997, each
polygon of the final map was vis-
ited to assess the accuracy of
the final product. Final results of
the assessment are available on
the USGS/NPS Vegetation Map-
ping web site.

Scotts Bluff National Monument

New aerial photography
(1:12,000) and field sampling were
completed in the monument in 1995.
Analysis of the vegetation in 100 plots
indicated 18 vegetation types. Sam-
pling accuracy was assessed in 150
sites. The classification, vegetation
type descriptions, and field key were
delivered. The park also was mapped
by additional personnel a second time
to obtain a benchmark for the map-
ping procedures. The results of the
efforts at SCBL are available on the
USGS/NPS Vegetation Mapping web
site.

Great Smoky Mountains
National Park

Existing aerial photography was used
for the initial sampling in the park.



Existing aerial photography and re-
lated data to conduct the pilot in the
park were reviewed in 1335 and will
be the foundation of planning the field
sampling. The acquisition of new pho-
tographs was completed in 1998.

mapped from satellite imagery, not
from aerial photographs. Initially,
FirePro field data collected during
vegetation mapping over the years in
Denali, in Gates of the Arctic, Katmai,
Lake Clark, and Wrangell-St. Elias

Vegetation mapping is underway also
in Fort Laramie National Historic Site;
Mount Rushmore National Memorial,
Agate Fossil Beds, Congaree Swamp,
Devils Tower, and Jewel Cave national
monuments; Acadia,lsle Royal.
Joshua Tree, Voyagers, Wind Cave,
Glacier, and Yosemite national parks;
and Rock Creek Park. The standards
and protocols developed for this pro-
gram are also used for mapping veg-
etation on Point Reyes National Sea-
shore and in Hawaii Volcanoes Na-
tional Park.

Vegetation Mapping In Alaska

Mapping of 22 million hectares (54
million acres) of vegetation in the 15
national parks in Alaska is coordi-
nated by the Alaska Regional Office.
It is conducted independent of veg-
etation mapping in parks elsewhere
in the United States, primarily be-
cause of the large spatial scale. In
national parks in Alaska, vegetation is

national parks were automated. In Fis-
cal Year 1996, imagery for vegetation
in Denali and Lake Clark national
parks and preserves was acquired.
Now, vegetation mapping is con-

The National Vegetation Classification
System by The Nature Conservancy
and the Biological Resources Division
of the U. S. Geological Survey is be-
ing adapted for Alaska and field
tested in one or more of the national
parks in Alaska.

The USGS/NPS Vegetation Mapping
Program was the subject of two
seperate reviews in Fiscal Year 1998.
One review was sponsered by the
National Park Service and focused on
the products and the procedures. The
other review was a program review by
the Biological Resources Division of
the U.S. Geological Survey. The re-
sults of these reviews can be viewed
on the USGS/NPS Vegetation Map-
ping web site.

ducted in Lake Clark, Noatak, and
Wrangell-St. Elias national parks and
preserves and in Cape Krusenstern
National Monument. A major focus is
on acquisition of new imagery for veg-
etation mapping in other parks in
Alaska.

Activities in 1999
Priorities for the upcoming field sea-
son include continued acquisition of
aerial photos for priority parks, con-
tinued field use of procedures and
methods, and delivery of products
from park projects.



To date, the vegetation mapping pro-
gram has been initiated in 20 parks in
the lower 48 states. Mapping in 17
parks was fully funded. Complete
vegetation was delivered to 5 parks
(Devils Tower, Jewel Cave, Mount
Rushmore, Scotts Bluff, and Tuzigoot
national monuments) and will be de-
livered to 5 more parks in 1998 (Ag-
ate Fossil Beds National Monument,
Assateague Island National Seashore,
Fort Laramie National Historic Site,
Isle Royale National Park, and Rock
Creek Park). In 1999, mapping will
be completed for Acadia National
Park. Badlands National Park,
Congaree Swamp National Monu-
ment, and Theodore Roosevelt,
Voyageurs, and Wind Cave national
parks and will be started in several
other parks, including Fire Island Na-
tional Seashore; Olympic and Zion
national parks; and Sunset Crater Vol-
cano, Walnut Canyon, and Wupatki
national monuments. Mapping will be
initiated in others when funding be-
comes available.

Training Opportunity

The U. S. Geological Survey con-
tracted The Nature Conservancy to
conduct a workshop on the standard-
ized national vegetation classification
system. The initial class was held for
National Park Service personnel and
for representatives of the U. S. Bureau
of Land Management, Bureau of Rec-
lamation, Department of Defense, En-
vironmental Protection Agency, U. S.
Fish and Wildlife Service, and the
U. S. Geological Survey. The purpose
of the workshop was to explain the
classification system; discuss the data
that are necessary to use the system;
describe methods for sampling and
analysis of data; and conduct field
exercises in gathering data, analyz-
ing results, and producing keys and
other products. A workshop for pre-
dominantly National Park Service per-
sonnel in 1999 is planned.

More information about the program,
the standards, and products is on the

USGS/NPS Vegetation Mapping web
site at: http://biology.usgs.gov/
npsveg.

For further information contact:

Dr. Gary Williams, Manager
Inventory and Monitoring Program
National Park Service

1201 Oak Ridge Drive, Suite 350
Fort Collins, Colorado 80525
Telephone (970) 225-3539

E-mail: gary_williams@nps.gov
cc: Mail Williams, Gary

Mike Story

National Resources Information
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