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This resource update provides an overview of forest
resources in Minnesota based on an inventory
conducted by the U.S. Forest Service, Forest Inventory
and Analysis (FIA) program at the Northern Research
Station in cooperation with the Minnesota Department
of Natural Resources. Estimates are based on field data
collected during measurement years 2011-2015 with
comparisons made to field data collected in 2006-2010.
The 2011-2015 sample data consist of 6,241 field
measured plots on forest land, with 20 percent
collected per year. Data used in this publication were
accessed from the FIA database in March 2016 based
on methods described in Bechtold and Patterson (2005)
and O’Connell et al. (2014).

Forests of Minnesota, 2015

Overview

The Minnesota forest land area estimate increased by
122 thousand acres (0.7 percent) from 2010 to 2015
(Table 1). Just over 34 percent of Minnesota’s land area
is classified as forest land. The number of live trees on
Minnesota’s forest land in 2015 was estimated at 14.5
billion trees, an increase of 6.9 percent from 2010. Live
tree aboveground biomass and net volume increased on
both forest land and timberland. Annual mortality of
live trees on forest land continues to remain high at
approximately 1.8 percent of the 2015 forest land live
tree volume. The 2015 harvest removal rate is 12.1
percent below the 2010 harvest removal rate. Harvest
removals were 1.3 percent of timberland growing-stock
volume in the 2010 report but are now just 1.1 percent
of the timberland growing-stock volume.

Table 1.—Minnesota forest statistics. Current and previous sampling errors and error bars shown in tables
and figures represent a 68 percent confidence interval around the estimate.

Forest Land

Area (thousand acres)

Number of live trees 21 in diameter (million trees)

Aboveground biomass of live trees 21 in (thousand oven-dry tons)
Net volume of live trees 25 in diameter (million ft*)

Annual net growth live trees 25 in (thousand ft >/yr)

Annual mortality of live trees 25 in (thousand ft 3/yr)

Annual harvest removals of live trees 25 in (thousand ft3/yr)
Annual other removals of live trees 25 in (thousand ft3/yr)
Timberland

Area (thousand acres)

Number of live trees 21 in diameter (million trees)

Aboveground biomass of live trees 21 in (thousand oven-dry tons)
Net volume of live trees 25 in diameter (million ft 3)

Net volume of growing-stock trees (million ft %)

Annual net growth of growing-stock trees (thousand ft 3/yr)

Annual mortality of growing stock trees (thousand ft* /yr)

Annual harvest removals of growing-stock trees (thousand ft? Iyr)
Annual other removals of growing-stock trees (thousand ft/yr)
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Sampling Sampling Change
2015 error 2010 error since 2010
Estimate (percent) Estimate (percent) (percent)
17,4125 0.5 17,291.0 0.5 0.7
14,524.3 1.1 13,590.5 1.2 6.9
499,564.8 0.9 469,470.7 1.0 6.4
19,686.9 1.1 18,456.7 1.2 6.7
419,672.4 3.2 426,876.5 3.4 -1.7
354,786.3 2.8 349,270.6 2.6 1.6
213,846.1 6.6 243,356.2 6.0 -12.1
10,071.4 24.9 8,793.2 21.7 145
15,702.3 0.6 15,5404 0.6 1.0
13,044.5 1.2 12,3025 1.2 6.0
458,358.9 1.0 427,229.0 11 7.3
17,988.5 1.1 16,693.6 13 7.8
15,614.6 1.2 14,2537 13 9.5
399,813.0 2.4 371,473.3 2.9 7.6
224,381.6 2.8 242,804.6 2.6 -7.6
177,331.9 6.8 219,626.0 6.1 -19.3
11,050.6 23.8 13,962.8 18.2 -20.9
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Forest Area

Minnesota’s presettlement area of forest land was
estimated to be 31.5 million acres (Marschner 1930). By
the time of the first forest inventory in the mid-1930s, the
area of forest land had declined to 19.6 million acres (Fig.
1). For the most part, the area of forest land declined over
the next 70 years. Over the past 12 years (from 2003 to
2015), the area of forest land has increased by 1.2 million
acres. Some of the increase in estimated forest land area is
due to improved digital imagery and remote sensing
techniques (Miles and VVanderSchaaf 2012) rather than
actual reversion to forest land.

Most of the forest land in Minnesota is in the northern and
eastern parts of the State (Fig. 2). The western and
southern parts of Minnesota were primarily in prairie and
oak savannah in presettlement times.
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Figure 1.—Area of forest land and timberland by year,
Minnesota 1935-2015.

Figure 2.—Percent forest land by county, Minnesota 2015.

The aspen/birch and spruce/fir forest-type groups occupy
the largest proportion of forest land in Minnesota at 6.4 and
4.1 million acres respectively (Fig. 3). Approximately 42
percent of the aspen/birch forest-type group is currently in
the small diameter stand-size ensuring continued growth in
the aspen/birch type. Conversely only 8 percent of the
oak/hickory forest-type group is in the small diameter
stand-size raising concerns about the adequacy of oak
regeneration.

Over half (53 percent) of the spruce/fir forest-type group is
in the small diameter stand-size class but this is generally
because of poor site conditions. Only 20 percent of the
spruce/fir forest-type group acreage is capable of producing
50 cubic feet/acre/year as compared to 58 percent for the
other type groups. Most of the small diameter spruce/fir
acreage (74 percent) has a stand age of over 40 years and
15 percent of the small diameter spruce/fir forest-type
group has a stand-age of over 100 years.
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Figure 3.—Area of forest land by forest-type group and stand-
size class, Minnesota, 2015.

Note: Large-diameter stands: a plurality of stocking is in hardwoods 11
inches d.b.h. and larger and softwoods 9 inches d.b.h. and larger.
Medium-diameter stands: a plurality of stocking is in softwood trees from 5
to 9 inches and hardwood trees from 5 to 11 inches d.b.h.

Seedling-sapling stands: a plurality of stocking is in trees less than 5 inches.
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Volume, Biomass, and Trends

FIA field crews recorded trees of 71 species on
Minnesota forest land during the 2015 inventory. Two-
thirds of Minnesota’s 19.7 billion cubic feet of live tree
volume on forest land is represented by just 10 species
(Table 2). Quaking aspen (Populus tremuloides) has a
plurality of the volume in Minnesota followed by red
pine (Pinus resinosa) and northern white-cedar (Thuja
occidentalis). The growing-stock volume of paper
birch (Betuala papyrfera) decreased by 6.6 percent
from 2010 to 2015 while the volume of red pine
increased by 14.4 percent over the same period. Paper
birch is a short-lived species while red pine has a much
longer life span, so these volume changes are plausible,
especially given the high rate of paper birch mortality
and the large amount of red pine planting in the 1970s
and 1980s.

The aboveground live tree biomass on forest land
increased from 469.5 million short tons in 2010 to
499.6 million short tons in 2015. Most aboveground
tree biomass is in the bole (64 percent), followed by
saplings (16 percent), tops and limbs (16 percent), and
stumps (4 percent).

Annual net growth is equivalent to annual gross growth
less annual mortality. Therefore, because annual net
growth of growing-stock on timberland exceeds annual
removals of growing-stock on timberland, we expect
that the volume of growing-stock on timberland would
have increased over the remeasurement period, and
that is indeed the case. Growing-stock volume on
timberland increased from 14.3 billion cubic feet in
2010 to 15.6 billion cubic feet in 2015.

Table 3.— Average annual net growth, annual
mortality, and annual removals of growing-stock
on timberland as a percent of current growing-
stock volume on timberland, Minnesota, 2015.

Major species | Average annual | Annual Annual
group net growth mortality | removals
Pines 34 0.5 15
Other softwoods 2.4 1.7 1.0
Soft hardwoods 2.7 1.9 15
Hard hardwoods 2.2 0.6 0.5
Total 2.6 1.4 1.2

Annual net growth of growing-stock on timberland
exceeds removals of growing-stock on timberland for
all four major species groups in Minnesota. Growth,
removals, and mortality are often expressed as a percent
of current volume to facilitate comparisons (Table 3).
Higher mortality rates in the soft hardwoods major
species group are partially due to the short-lived nature
of pioneer species such as aspen and paper birch.

Harvest removal rates, as a percent of growing-stock
volume on timberland, vary by ownership. Rates are
highest (2.0 percent) on State and county lands,
followed by private ownerships (0.8 percent). Harvest
removals are lowest on National Forest and other
Federal timberland (0.5 percent).

Mortality rates as a percent of growing-stock volume
are nearly identical for all three ownership groups at 1.4
percent. Mortality rates for hardwoods (1.5 percent) are
slightly higher than softwoods (1.2 percent).

Table 2.—Top tree species by statewide volume estimates on forest land and timberland, Minnesota, 2015

Volume of live
trees on forest

Rank Species land (million ft3§

1 quaking aspen 3,590.3
2 red pine 1,279.4
3 northern white-cedar 1,273.1
4 bur oak 1,163.2
5 paper birch 1,111.1
6 black ash 1,055.2
7 American basswood 1,023.3
8 northern red oak 934.2
9 black spruce 925.0
10 balsam fir 765.4
Other softwoods 2,330.3
Other hardwoods 4,236.4
Total 19,686.9

Sampling Change since
error (%)

2.5
6.6
5.9
45
3.4
44
4.7
5.1
4.7
3.3
3.7
2.5
1.1

Volume of sawtimber

trees on timberland  Sampling Change since

2010 (%) (million board feet)  error (%) 2010 (%)
3.6 6,579.3 4.0 5.1
14.4 4,995.3 7.3 18.9
13.8 3,250.2 7.6 15.2
13.1 2,444.3 6.3 29.4
-6.6 1,249.3 5.9 6.4
5.4 1,590.9 6.6 17.0
6.9 2,737.1 6.2 18.5
-3.4 2,829.5 6.1 3.8
0.1 879.2 7.8 4.9
10.3 1,201.9 5.4 4.3
10.1 6,051.2 4.7 12.2
9.3 7,036.9 4.4 234
6.7 40,844.9 1.8 14.0



RESOURCE UPDATE FS-105

Standing Dead Trees

A standing dead tree, by FIA definition, must be at
least 5 inches in diameter with a bole length of at
least 4.5 feet and lean less than 45 degrees. There are
339 million standing dead trees on forest land in
Minnesota (19 dead trees per acre).

Standing dead trees provide valuable habitat for a
variety of nesting species. They are twice as likely to
be cavity trees as living trees (Fan et al. 2003). But
not all standing dead trees are large enough to support
larger nesting species. Two-thirds of the standing
dead trees on Minnesota’s forest land are less than 9
inches in diameter.
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In Minnesota there are 14 standing dead trees for Other eastem hard hardwoods

every 100 live trees (Fig. 4). The ratio of standing
dead to live varies considerably by species group. For
example, there are 35 standing dead jack pine trees
for every 100 live jack pine trees while for black
walnut and hickory there is less than one standing
dead tree for every 100 live trees.
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Figure 4.—Number of standing dead trees per 100 live trees
by species group, Minnesota, 2015.
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Metadata

Information published in this report and in related tables is based on the Forest Inventory and Analysis database (FIADB) version 1.6.0.02. FIADB data can
be obtained from the FIA DataMart (http://apps.fs.fed.us/fiadb-downloads/datamart.html). Due to occasional changes to the FIADB, trend analyses should
be made using FIA’s online estimation tools, not by comparing published reports or tables. FIA estimates, tabular data, and maps may be generated at
http://www.fia.fs.fed.us/tools-data/index.php
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