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Results of the 2005 annual inventory of South Dakota show 1.7 million acres of

forest land in the State. Timberland accounted for more than 90 percent of the forest

land area. More than 70 percent of the timberland is publicly owned. Eighty percent

(1.2 billion cubic feet) of the growing-stock volume on timberland came from pon-

derosa pine. All live aboveground tree biomass on timberland totaled 30.3 million dry

tons. Major insect problems in South Dakota’s forests were the mountain pine beetle

and the pine engraver beetle.
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South Dakota’'s Forest Resources

The North Central Research Station’s! Forest
Inventory and Analysis program (NCFIA)
began fieldwork for the fifth forest inventory
of South Dakotas forest resources in 2001.
This inventory initiated the new annual inven-
tory system in which one-fifth of the field
plots (considered one panel) in the State are
measured each year. A complete inventory
consists of measuring and compiling the data
for all plots in all five panels. Once all panels
have been measured, each will be remeasured
approximately every 5 years. For example, in
South Dakota, the field plots measured in
2005 will be remeasured in 2010.

In 2005, NCFIA completed the annual inven-
tory effort with the last of five panels of the
fifth forest inventory of South Dakota’s forest
resources. Data presented in this report repre-
sent 100 percent of the field plots (or all five
panels) for a complete inventory and are a
combination of the first year’s panel from 2001
through the fifth year’s panel from 2005.
Earlier reports for the 2001 panel
(Leatherberry and Haugan 2003), the 2002
panel (Piva et al. 2003), the 2003 panel (Piva
et al. 2005), and the 2004 panel (Piva et al.
2006) have also been published and are avail-
able only on line at: http://www.ncrs.fs.fed.us.
Results presented are estimates based on sam-
pling techniques; estimates were compiled
assuming the 2001, 2002, 2003, 2004, and

2005 data represent one sample.

Reports of previous inventories of South
Dakota are dated 1935, 1962, 1984, and
1996. As a result of our ongoing efforts to
improve the efficiency and reliability of the
inventory, several procedures and definitions
have changed since the last South Dakota
inventory in 1996 (Leatherberry et al. 2000).

1 Now the Northern Research Station.

The most important change is the border-to-
border inventory of forest resources in South
Dakota. Before 1996, both the NCFIA and the
Interior West FIA (IWFIA) (formerly the
Intermountain FIA program) in Ogden, UT,
inventoried South Dakota’s forest resources.
NCFIA inventoried that portion of the State
east of the 103rd meridian. IWFIA inventoried
western South Dakota (west of the 103rd
meridian), including the Black Hills National
Forest (BHNF). In 1996, NCFIA inventoried
all of South Dakota except for the BHNE,
which was inventoried by IWFIA in 1999
(DeBlander 2002). The portion of the Custer
National Forest that is in South Dakota was
inventoried again by IWFIA in 1997
(DeBlander 2001).

Because different designs and methods have
been employed in various South Dakota inven-
tories, a comparison of the 2005 data with
data from earlier inventories should be inter-
preted with caution. Where comparisons are
made with data from past inventories, they are
done only to suggest the direction of change.
For this report, the information for South
Dakota’s previous inventory is a combination
of the 1996 inventory by NCFIA of all lands
outside the BHNF and the 1999 inventory by
IWFIA of the BHNE The combined informa-
tion was obtained from the Forest Inventory
Mapmaker Web site located at:
http://www.ncrs2 fs.fed.us/4801/FIADB/index.
htm.

RESULTS

Area

In 2005, there were an estimated 1.7 million
acres of forest land in South Dakota, account-
ing for a little more than 3 percent of the

State’s total land area. Forest land is land at
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least 10 percent stocked by forest trees of any
size or formerly having had such tree cover
and not currently developed for nonforest use.
The minimum area for classification of forest
land is 1 acre. Roadside, streamside, and shel-
terbelt strips of timber must have a crown
width of at least 120 feet to qualify as forest
land. Seventy-one percent, or almost 1.2 mil-
lion acres, of the forest land in the State was
publicly owned (table 1). Most of the public

land in the State is west of the Missouri River.

There are three major areas of natural forests
in South Dakota (Ball and Erickson 1998).
The Black Hills forest is the largest area of for-
est land in the State. This forested area is com-
posed primarily of ponderosa pine, but also
includes quaking aspen, Black Hills spruce (a
variety of white spruce), paper birch, and bur
oak. The second largest area is the flood plain
forests along the Missouri River. American elm
and green ash are the major species found in

these forests. Bur oak forests along the upper

terraces and draws of rivers and in the north-
ern Black Hills account for the third largest
area in the State. Other forested areas in South
Dakota are the cottonwood forests scattered
along the rivers and streams throughout the
State and the maple and basswood forests of
the upland forests on the eastern side of the

State.

Timberland accounted for 92 percent, or 1.6
million acres, of the forest land in South
Dakota in 2005. Timberland is forest land that
is producing, or is capable of producing, 20
cubic feet of wood per acre per year under
natural conditions and is not restricted from
harvest. Throughout most of the 20th century,
the area of timberland in South Dakota
remained relatively stable, rising and falling

between 1.5 and 1.7 million acres (fig. 1).

Seventy-two percent of the timberland in
the State is publicly owned (table 2). The
USDA Forest Service, through the Black
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Figure 1.—Area of timberland, South Dakota, 1935-2005. (Note: The 1935 area may contain
some area of forest land that is not timberland. Sample errors and confidence intervals are
not provided for the 1935 and 1984 inventories because no single statewide sample error is
available for those inventories. The 1962 and 2005 estimates are for total timberland area;
the sample error associated with the 1996 estimate is calculated for timber area outside of
the BHNF. Confidence intervals are represented by the vertical line at the top of each bar and
represent the 67-percent confidence level.)



Hills and Custer National Forests, holds the
majority of public timberland. Private forest
landowners account for 28 percent of the
timberland ownership. This privately owned
timberland is dominated by parcels of less
than 100 acres in size (Leatherberry et al.
2000). Those holdings are generally associ-
ated with farms or ranches. Native
American tribal groups own an estimated 93
thousand acres of timberland held as tribal
trust land within the boundaries of reserva-
tions in South Dakota (Haugen and Hansen
2002).

The ponderosa pine forest type accounted
for 70 percent of the total timberland area
in South Dakota in 2005 (fig. 2). Overall,
softwood forest types accounted for 77 per-
cent of the total timberland area in the
State. The elm/ash/cottonwood forest type
group occupied the second largest area of
timberland, but accounted for only 7 per-

cent of the total.

Although virtually all of the timberland area
in South Dakota is of natural origin, South

Dakota residents have a long history of

Oak/hickory

3%

Ponderosa pine
71%

planting trees. Most of these plantings are
associated with windbreaks, shelterbelts, or
farmstead plantings and do not meet the
area or width requirements to be classified
as timberland. Many of the earlier efforts to
establish tree plantations failed or were later

abandoned.

As South Dakota’s forests mature and are
affected by natural and human-caused
events, they take on certain stand-size char-
acteristics. Stand-size class is a measure of
the average diameter of the dominant trees
in a stand. There are four stand-size classes:
(1) sawtimber—Ilarge trees, softwoods at
least 9 inches in diameter at breast height
(diameter at 4.5 feet above ground level,
commonly referred to as d.b.h.) and hard-
woods at least 11 inches d.b.h.; (2) pole-
timber—medium trees 5 inches in d.b.h. to
sawtimber size; (3) sapling-seedling—small
trees, softwoods at least 6 inches tall and
hardwoods at least 1 foot tall, to poletimber
size; and (4) nonstocked stands—timber-
land less than 10 percent stocked in all-live
trees. In 2005, sawtimber stands occupied 1

million acres of timberland, or 66 percent

Elm/ash/cottonwood
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Figure 2.—Area of timberland by forest type group, South Dakota, 2005.
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of the timberland area (table 3). Poletimber-
size stands accounted for 15 percent of the
timberland area, followed by
sapling/seedling stands on 12 percent of
timberland area. Nonstocked timberland
occupied more than 6 percent of the total
timberland area, mainly in the Black Hills
area of the State. The predominance of saw-
timber-size stands reflects the presence of
larger diameter ponderosa pine in the
BHNF and older, large-diameter bottomland

hardwood stands.

Since South Dakota’s forest inventory in
1996 and the BHNF inventory in 1999, the
area of sawtimber-size stands has increased
by 160 thousand acres (fig. 3). The area of
poletimber-size stands and seedling-sapling-
size stands has decreased by more than 50
thousand acres and almost 165 thousand
acres, respectively. The area of nonstocked
stands has increased by almost 75 thousand
acres. Many of these nonstocked areas are

the result of recent forest fires.

Volume

South Dakota’s net volume of all-live trees on
forest land totaled 1.7 billion cubic feet (table
4). Almost three-fourths of this volume is pon-
derosa pine. All the hardwood species com-
bined accounted for only 20 percent of the
total volume of all-live trees on forest land.
Net cubic and board foot volumes are based
on tree measurements (d.b.h., tree class, and
site index) and volume models presented by
Hahn and Hansen (1991). The models were
regionally adjusted by applying cull factors
computed from trees measured in the 1996

inventories of the Plains States.

Growing-stock trees on timberland accounted
for more than 85 percent (1.5 billion cubic
feet) of the live-tree volume on forest land. A
growing-stock tree is a 5.0-inch d.b.h. or larg-
er, live tree of commercial species that meets
specified standards of size, quality, and mer-
chantability. Besides growing-stock volume,

there were an additional 122 million cubic feet
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Figure 3.—Area of timberland by stand-size class, South Dakota, 1996 and 2005.
(Confidence intervals are represented by the vertical line at the top of each bar and repre-
sent the 67-percent confidence level.)



in live cull trees (trees 5.0 inches d.b.h. or
larger and unmerchantable for saw logs now
or prospectively because of rot, roughness, or
species) and 5 million cubic feet of salvable
dead trees (trees downed or standing dead that
were 5.0 inches d.b.h. or larger and contained
at least one 8-foot section that was at least 50
percent sound) on timberland in South Dakota
in 2005 (table 5). More than 70 percent of the
live cull volume on timberland came from
hardwood species. All of the salvable dead vol-
ume on timberland came from softwood

species.

The softwood forest type groups contained
more than 85 percent of the State’s growing-
stock volume (table 6). Ponderosa pine
accounted for 80 percent (1.2 billion cubic
feet) of the growing-stock volume on timber-
land (fig. 4 and table 7). Between 1996 and
2005, ponderosa pine and spruce growing-
stock volumes decreased in South Dakota
because of disturbances such as insect infesta-
tions, wildfires, and severe weather. As eastern
redcedar becomes established on rangeland
and farmland set aside for conservation, the
volume of growing stock appears to be

increasing.

There were 5.6 billion board feet of sawtimber
in South Dakota (table 8). Sawtimber volume
is the volume of wood in the saw log portion
of sawtimber-size trees. Fifty-five percent of
the sawtimber volume came from sawtimber-
size trees less than 15 inches d.b.h.

Biomass

All live aboveground tree biomass on timber-
land in South Dakota was estimated at 30.3
million dry tons in 2005 (table 9) or an aver-
age of almost 20 dry tons of biomass per acre.
Biomass is the amount of total wood and bark
(excluding foliage) of trees 1.0 inch in d.b.h or
larger, including all tops and limbs. The dry
tons estimate of biomass is an important meas-
ure because it provides information that can
be used for analyses related to carbon seques-
tration, wood fiber availability for fuel, and
other uses. In 2005, 85 percent of the total
biomass came from growing-stock trees, 5 per-
cent came from saplings between 1.0 and 5.0
inches d.b.h., and 10 percent came from non-
growing-stock trees (cull trees and noncom-
mercial species).

Forest Health

Although South Dakota is mostly prairie and
cropland, forests are an important component
of the landscape. Currently, the primary forest

health concerns for South Dakota’s forests are
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Figure 4.—Net volume of growing stock on timberland by species group, South Dakota, 1996
and 2005. (Confidence intervals are represented by the vertical line at the top of each bar and
represent the 67-percent confidence level.)



drought, mountain pine beetle, pine engraver
beetle, banded elm beetle, two-lined chestnut
borer, and the establishment of the nonnative
salt cedar plant. More information about forest
health issues that have affected South Dakota
forests since the last complete forest inventory
and more information about current events are
available at the National Forest Health
Monitoring (FHM) Web site at
http://thm.fs.fed.us/ and at the Rocky
Mountain Forest Health Monitoring Web site
at http://www.fs.fed.us/r2/thm/.

SUMMARY

In summary, estimates of South Dakota’s forest
resources indicate timberland area has
remained relatively stable at about 3 percent of
the total land area. Ponderosa pine, found
mostly in the Black Hills region, is the pre-
dominant forest type group. Eastern redcedar
appears to be expanding in the State, but it is
still a minor portion of the total area and vol-
ume. As additional data become available from
ensuing annual inventories, a clearer picture of
the direction of South Dakota’s forests will
emerge. Additional data related to the two
most recent inventories of South Dakota (1980
and 1996) are available at:
www.ncrs2.fs.fed.us/4801/fiadb/index.htm.



APPENDIX
Inventory Methods

Since the 1996 inventory of South Dakota’s
forest outside the BHNE several changes have
been made in NCFIA inventory methods to
improve the quality of the inventory as well as
meet increasing demands for timely forest
resource information. The most significant dif-
ference between inventories is the change from
periodic inventories to annual inventories.
Historically, NCFIA periodically inventoried
each State on a cycle that averaged about 12
years. However, the need for timely and con-
sistent data across large regions, combined
with national legislative mandates, resulted in
NCFIAs implementation of an annual invento-
ry system. The annual inventory system began
in South Dakota in 2001. At that time, the
NCFIA program assumed responsibility for

inventorying all forest lands in South Dakota.

With the NCFIA annual inventory system,
approximately one-fifth of all field plots are
measured each year. After 5 years, the entire
inventory cycle will be completed. After the
initial 5-year cycle, NCFIA will report and
analyze results as a moving 5-year average. For
example, NCFIA will be able to generate a
report based on inventory results for 2001
through 2005 or for 2002 through 2006.
Sampling error estimates for the 2005 invento-
ry results are area of forest land, 3.3 percent;
area of timberland, 3.6 percent; volume of
growing stock on timberland, 5.1 percent; and
volume of sawtimber on timberland, 5.8 per-
cent. All conclusions based on this inventory
must be tempered by the sampling errors that
correspond with all estimates from this inven-

tory.

Other significant changes between inventories
include new remote sensing technology, use of
a new sampling design, and a new field plot
configuration. The advent of remote sensing

technology since the previous inventory in

1996 has allowed NCFIA to use Multi-
Resolution Land Characterization (MRLC) data
and other available remote sensing products to
stratify the total area of the State and to
improve the precision of estimates. Previous
inventories used manual interpretation of aeri-

al photos to stratify the sample.

New algorithms were used in 2005 to assign
forest type and stand-size class to each condi-
tion observed on a plot (Bechtold and
Patterson 2005). FIA is using these algorithms
nationwide to increase consistency among
States. The list of recognized forest types,
grouping of these forest types for reporting
purposes, models used to assign stocking val-
ues to individual trees, definition of non-
stocked, and names given to the forest types
have all changed. As a result, some compar-
isons between the 1996 inventory results and
those published for the 2005 inventory may
not be valid. For additional details about algo-
rithms used in both inventories, please contact
NCFIA.

Sampling Phases

The 2005 South Dakota survey was conducted
in three phases. The first phase used classified
satellite imagery to stratify the State and aerial
photographs to select plots for field measure-
ment. The second phase measured the tradi-
tional FIA suite of mensurational variables,
and the third phase focused on a suite of vari-

ables related to forest health.

The only land that could not be sampled was
(1) private land where field personnel could
not obtain permission from the owner to
measure the field plot and (2) plots that could
not be accessed because of a hazard or danger
to field personnel. The methods used in the
preparation of this report make the necessary
adjustments to account for sites where access
was denied or hazardous. There were 17
denied access or hazardous plots encountered

in the first five inventory panels.



Phase 1

The 2005 South Dakota inventory used a clas-
sification of 30-m Landsat Thematic Mapper
satellite imagery to form two initial strata—
forest and nonforest. Pixels within 60 m (2
pixel widths) of a forest/nonforest edge formed
two additional strata—forest edge and nonfor-
est edge. Forest pixels within 60 m on the for-
est side of a forest-nonforest boundary were
classified into a forest edge stratum. Pixels
within 60 m of the boundary on the nonforest
side were classified into a nonforest edge stra-
tum. The estimated population total for a vari-
able is the sum across all strata of the product
of each stratum’ estimated area and the vari-
able’s estimated mean per unit area for the
stratum. Stratification and estimation were
conducted at the NCFIA Forest Survey Unit
level. All private land and the BHNF were
stratified into one of the four strata: (1) non-
forest, (2) nonforest edge, (3) forest, or (4) for-
est edge. The Custer National Forest was strat-
ified into one of two strata: (1) nonforest and
nonforest edge combined, or (2) forest and
forest edge combined. All the other public
land in South Dakota was stratified into one of
three strata: (1) nonforest, (2) nonforest edge,
or (3) forest and forest edge combined.

In the 1996 South Dakota inventory outside
the BHNE photointerpreters at NCFIA assem-
bled aerial photographs into township
mosaics, and a systematic grid of 121 one-acre
photo plots (each dot representing approxi-
mately 190.4 acres on the ground) was over-
laid on each township mosaic. Each of these
photo plots was stereoscopically examined and
classified based on land use, forest type, stand-
size, and density. From these photo plots, a
systematic sample of plots (without regard to
their aerial photo classification) were selected
as ground plots and further examined by sur-
vey crews to verify the classification and to
take further measurements. Additional infor-
mation related to the procedures for the 1996
South Dakota inventory can be found in
Leatherberry et al. (2000), and procedures for
the 1999 BHNF inventory by IWFIA can be
found in DeBlander (2002) and USDA Forest
Service (1999).

The move to satellite imagery changed NCFIAs
phase 1 sample from being based on one
photo plot for every 190.4 acres to a sample
based on a classified pixel every 0.22 acres.

The increased intensity of the phase 1 sample
greatly improved estimates of the area within
each stratum, particularly at the county level.
Additionally, because the classification was con-
ducted across the entire State, biases in the
photo plot sampling method that resulted from
differences in photo quality, age of photogra-
phy, and experience of the photointerpreter
were minimized and classification was consis-
tent across the entire State.

Phase 2

Phase two of the inventory consisted of the
measurement of the first annual sample of field
plots in South Dakota and the remeasurement
of inventory plots from the 1999 BHNF inven-
tory (DeBlander 2002). Current FIA precision
standards for annual inventories require a sam-
pling intensity of one plot for approximately
every 6,000 acres. FIA has established a plot
array that divides the entire area of the United
States into nonoverlapping hexagons, each of
which contains approximately 5,937 acres
(McRoberts 1999). An array of field plots was
established by selecting one plot from each
hexagon based on the following rules: (1) if an
IWFIA plot from the 1999 inventory of the
BHNF fell within a hexagon, it was selected; (2)
if more than one IWFIA plot from the 1999
inventory of the BHNF fell within a hexagon,
the plot nearest the hexagon center was select-
ed; and (3) if no existing IWFIA plots fell with-
in the hexagon, and for all area outside the
BHNE a new NCFIA plot was established in the
hexagon (McRoberts 1999). This array of plots
is designated the Federal base sample and is
considered an equal probability sample; its
measurement in South Dakota is funded by the
Federal government.

The total Federal base sample was systematical-
ly divided into five interpenetrating, nonover-
lapping subsamples or panels. Each year the
plots in a single panel are measured, and panels
are selected on a 5-year, rotating basis
(McRoberts 1999). For estimation purposes,
the measurement of each panel of plots may be
considered an independent systematic sample
of all land in a State. Field crews measure vege-
tation on plots currently classified as forested
or forest edge by trained photointerpreters
using aerial photos or digital orthophotoquads.
A sample of plots classified as nonforest was
checked to ensure correct classification.



Phase 3

NCFIA has two categories of field plot meas-
urements—phase 2 plots (standard FIA plots)
and phase 3 plots (forest health plots). Both
types of plot are systematically distributed
both geographically and temporally. Phase 3
plots are measured with the full array of FHM
vegetative and health variables (Mangold
1998) collected as well as the full suite of
measures associated with phase 2 plots. Phase
3 plots must be measured between June 1 and
August 30 to accommodate the additional
measurement of nonwoody understory vegeta-
tion, ground cover, soils, and other variables.
In South Dakota, the complete 5-year annual
inventory included the classification of 520
phase 3 plots, of which 26 had field measure-
ments. On the remaining plots, referred to as
phase 2 plots, only variables that can be meas-
ured throughout the entire year were collected.
The complete 5-year annual inventory of
South Dakota included the classification of
8,303 phase 2 plots. The 2001-2005 annual
panel results represent field measures on 297
timberland plots, 28 other forest land plots, 17
denied access and hazardous plots, and 7,961

non-forest land plots.

The new national FIA plot configuration with
four subplots (fig. 5) was first used for data
collection in South Dakota in the BHNF in
1999 and for the rest of the State during the
2001 panel. This design was used for the
remaining four panels, 2002-2005 and will be
used in subsequent years. On forest land out-
side the BHNE all plots in the annualized
inventory are newly established; therefore,
some remeasurement data will not be available
until the sixth year of the annual inventory.
These measurements form the basis for change
estimates between the first five-panel cycle and
the second five-panel cycle for characteristics
such as average annual net growth, mortality,
and removals. The national plot design
requires mapping forest conditions on each
plot. Due to the small sample size (20 percent)
each year, precision associated with change

factors such as mortality will be relatively low.

Consequently, change estimates outside the
BHNF may not be reported until at least the
third annual panel of the second five-panel
cycle of inventory has been implemented, and
even then we anticipate that detailed estimates
of change will be subject to high sampling
error. When the second cycle of plots has been
completed in 2010, the full range of change

variables will be available for the entire State.

Subplot:
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Figure 5.—Current NCFIA field plot
configuration.

The overall plot layout for the new design con-
sists of four subplots. The centers of subplots
2, 3, and 4 are located 120 feet from the cen-
ter of subplot 1. The azimuths to subplots 2,
3, and 4 are 0, 120, and 240 degrees, respec-
tively. For remeasurement plots from the 1999
inventory of the BHNE the center of the plot is
located at the same point as the center of the
previous plot. Trees with diameter at breast
height or diameter at the root collar (d.r.c) at
least 5 inches for woodland species such as
Rocky Mountain juniper, are measured on a
24-foot-radius (1/24 acre) circular subplot. All
trees less than 5 inches d.b.h/d.r.c. are meas-
ured on a 6.8-foot-radius (1/300 acre) circular
microplot located 12.0 feet due east of the
center of each of the four subplots. Forest con-
ditions that occur on any of the four subplots
are recorded. Factors that differentiate forest
conditions are changes in forest type, stand-

size class, land use, ownership, and density.

1 Annular Plot:
le——— 58.9 ft radius
1

N Distance between
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Each condition is identified, described, and
mapped if the area of the condition meets or

exceeds 1 acre in size.

Field plot measurements are combined with
phase 1 estimates in the compilation process
and table production. The number of tables
generated for this report is limited. However,
at
http://ncrs2.fs.fed.us/4801/fiadb/fim17/wcfim1
7.asp other tabular data can be generated. For

additional information, contact:

Program Manager

Forest Inventory and Analysis
Northern Research Station
1992 Folwell Ave.

St. Paul, MN 55108

Or

State Forester

South Dakota Department of Agriculture
Resource Conservation and Forestry Division
523 East Capitol Avenue

Pierre, SD 57501-3182
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Northern

RESEARCH STATION

Capitalizing on the strengths of existing science capacity in the
Northeast and Midwest to attain a more integrated cohesive
landscape scale research program

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on
the basis of race, color, national origin, age, disability, and where applicable, sex, marital status, familial
status, parental status, religion, sexual orientation, genetic information, political beliefs, reprisal, or
because all or part of an individual's income is derived from any public assistance program. (Not all pro-
hibited bases apply to all programs.) Persons with

disabilities who require alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice and TDD).

To file a complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400 Independence
Avenue, SW, Washington, DC 20250-9410, or call (800) 795-3272 (voice) or (202) 720-6382 (TDD).
USDA is an equal opportunity provider and employer.




