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The Landscape Assessment of Forest Resources tells us what Michigan’s 20 million acres of 
forest include: types of trees, where they’re at, how many there are, how old they are and how healthy 
they are. It also describes many other aspects of the current forest. The information will be used to 
create a collective Forest Action Plan informed by program experts and input from public engagement 
workshops.  

Topics included in the landscape assessment include: 

• Biological diversity 
• Carbon cycles 
• Climate 
• Forest health 
• Legal management framework 
• Productive capacity 
• Socio-economic benefits  
• Soil resources  
• Water resources  
• Wildland fire  
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Conservation of Biological Diversity 
Michigan Department of Natural Resources (DNR)  

Landscape Assessment of Forest Resources  

Link to this story map 

Link to DNR Forest Action Plan story maps 

Email us for assistance 

Principle: Maintain or enhance ecosystem diversity to ensure the maintenance or enhancement of 

species diversity and hence genetic diversity through the maintenance and enhancement of sufficient 

population size as to ensure the conservation of genetic diversity. 

Biological diversity and biodiversity are interchangeable terms that refer to the richness and relative 

abundance of species in time and space. The term “species” includes all living organisms. 

Biodiversity consists of three components: ecological diversity, or more specifically the diversity of 

communities; species diversity and genetic diversity (diversity within a species). 
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Introduction 
Biodiversity has many benefits which include ensuring natural sustainability for all life forms and 

permitting ecosystems to better withstand and recover from a variety of stresses. Biodiversity will play 

an integral role in the solution to climate change, it is good for the economy and it is an integral part of 

our culture and identity. 

The assessment of biodiversity in Michigan is an attempt to evaluate the current status and the 

magnitude and direction of change suggested by trends in the available data. 

Our assessment of diversity in Michigan will be based on three components using Forest Inventory and 

Analysis (FIA) data from the US Forest Service, National Land Cover Data (NLCD) from the Environmental 

Protection Agency (EPA) Recovery Potential Screening (RPS) Tool and expert opinion (for genetic 

diversity): 

• Community diversity 

• Species diversity 

• Genetic diversity 

Indexes 
The assessment will use two standard indexes – the Simpson's Diversity Index and Evenness. 

Simpson’s Diversity Index is the probability that two randomly selected individuals in a community 

belong to different species. The values range from zero to one, with zero representing low diversity and 

a high probability that the two randomly selected individuals are of the same species. One represents a 

high probability that the two individuals are from different species. 

  

Evenness refers to the abundance of each species relative to each other, with complete evenness being 

similar or nearly equal abundance of each species in the community. Evenness values range from zero to 

one, with zero signifying no evenness and one representing complete evenness. 

The assessment will also be carried out at a variety of scales to aid the development of the Forest Action 

Plan. The community and species diversity values will use the Cleland ecological land classification used 

by the U.S. Forest Service. 

Community Diversity 
Ecosystems are both difficult to define and almost impossible to map. They include the physical, non-

living elements as well as the full suite of living organisms in the area defined by the ecosystem (for 

example a wetland, lake or sand dune complex). Communities represent the aggregation of the living 

elements of an ecosystem and are really the focus of our interest in terms of diversity. Michigan has 

defined 76 natural communities that are relatively easy to define but almost impossible to map across 

the state. 

https://mnfi.anr.msu.edu/communities/list
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Given the difficulties in mapping the natural communities, we have chosen to define our communities 

based on tree associations that we can map. These tree associations use U.S. Forest Service Forest 

Inventory and Analysis definitions and there are 26 recognized associations of native tree species which 

will act as surrogates for communities. Calculating the diversity indexes for forest communities at the 

state scale for the periods ending in 2004, 2010 and 2017 shows that there is virtually no difference in 

Simpson’s Diversity Index or in evenness as shown in the accompanying graph for state level data. This 

suggests that Michigan has a diverse forest resulting from good richness and a moderately high degree 

of evenness. The fact that the three measurements from the three periods are virtually the same 

suggests a high degree of overall stability over the 13-year period. 

 

Regional values for diversity and evenness also show a high degree of stability. The western Upper 

Peninsula is somewhat lower that the other three regions in terms of its diversity value and with respect 

to evenness. Evenness is showing a very slight upwards trend across three regions with the western 

Upper Peninsula being the exception with relatively unchanged evenness. 
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Click here to view a Power BI that shows values for richness, diversity (Simpson’s Diversity Index) and 

evenness for the state, eco-regions and all eco-sub-sections. 

Forest Composition: Age Group Distribution 
Four broad age-classes have been used in assessing the composition of the forest – young, mid-aged, 

mature and older – as described below. 

Maps: Percent of each age group in 2017 

Young forest (0-20 years of age) 

 

https://app.powerbigov.us/view?r=eyJrIjoiY2VkMjk4YzAtNmEwNi00MjhmLWIyNWItYzg0ZTYyNjg2OWM3IiwidCI6ImQ1ZmI3MDg3LTM3NzctNDJhZC05NjZhLTg5MmVmNDcyMjVkMSJ9


 

Updated 03/03/2020  6 

Mid-aged forest (21-50 years of age) 

 

Mature forest (51-80 years of age) 

 

Older forest (more than 80 years of age) 
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Maps: Trend from 2006 to 2017 

Young forest 

Represents 9 to 10 percent of the forest and there is a slightly increasing trend from 2006 to 2017. 

  

Mid-aged forest 

was at 31.9 percent in 2004, 26.1 percent in 2010 and 22.2 percent in 2017. This shows a decreasing 

trend. 
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Mature forest 

has remained stable at 45.8 percent between 2004 and 2010 falling to 43.4 percent by 2017. 

  

Older forest 

has been significantly increasing from 13.2 percent at the end of the 2004 period to 24.7 percent at the 

end of the 2017 period. 

  

Diversity and evenness measures for young, mid-aged and mature forest suggests good evenness for 

each period and over all three periods. Evenness was least for old forest and it declined from 0.6786 at 

the end of the 2004 period to 0.6445 at the end of the 2017 period. It is uncertain as to what caused this 

decline or whether it was significant. 
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Protected Area Assessment 

 

Protected areas are vitally important to rare, threatened and endangered species and habitats. 

Protection is required because the forest stand development process cannot be maintained in most 

intensively managed systems.  

The most widely accepted definition of a protected area is that provided by the International Union for 

Conservation of Nature (IUCN) which states that a protected area is “a clearly defined geographical 

space, recognized, dedicated and managed, through legal or other effective means, to achieve the long-

term conservation of nature with associated ecosystem services and cultural values.” Because of the risk 

of damage to or loss of these systems, it is generally accepted that more protected areas are better than 

fewer and larger areas offer more potential security than small areas. More large, diverse protected 

areas should be the goal.  

According to the World Bank, the United States had 12.97% of the total landscape in protected areas in 

2016. This increased slightly to 12.99% in 2017. Michigan’s current score comes in at 2.49%, well below 

the national score and global target of 13%. 

The proportion of the landscape that is protected for each eco-section is at or above the suggested 10% 

for only three of the 10 eco-sections. Three eco-sections have no protected area, while another 24 have 

less than 1%. Eight have 1- to 5% and seven have 5- to 10%. It is interesting to note that the southern 

Lower Peninsula has many species and habitats that may disappear from Michigan without protection, 

but only has less than 1% of the landscape in protected areas. This fits with the more global concern that 

the 10% target does not guarantee protection for the areas that need it most, nor does it ensure 

effective management of the protected areas. 
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Forest Structure 
The most common measurements used to characterize forest structure are canopy layers, shrub layer, 

herbaceous layer, fine woody debris, coarse woody debris and standing dead trees. The U.S. Forest 

Service Inventory and Analysis data set is our primary source of forest structure data and provides 

estimates for fine woody debris, coarse woody debris and standing dead trees. 

Link: Click here to read an article called "Layers of the Forest" 

Fine Woody Debris 

Fine woody debris is a structural component of the forest, primarily important for the animal 

component of biodiversity. Fine woody debris consists of dead branches, twigs and wood splinters that 

range in size from 0.1 inches to 2.9 inches in diameter. Fine woody debris is somewhat difficult to assess 

because it decomposes quickly. Climate change could increase rates of decomposition with subsequent 

negative effects for biodiversity. 

Although there does not appear to be a recommended standard for the amount of fine woody debris to 

benefit biodiversity, there are measurements from carbon-related research (Woodall et al. 2013) that 

can help quantify the amount of fine woody debris in Michigan. The mean values suggested by the 

research for Michigan (multiply by 0.4461 to convert to tons per acre) for fine woody debris would be 

4.03 Megagrams per hectare for the southern Lower Peninsula and 3.55 Megagrams per hectare for the 

other three eco-regions. Estimated dry weight of fine woody debris for the southern Lower Peninsula is 

0.87 Megagrams per hectare and 0.7 Megagrams per hectare for the rest of the state for the 2006-10 

period. There was no change in the value for the southern Lower Peninsula for the 2012-17 period, but 

for the rest of the state the value increased to 0.82 Megagrams per hectare. Assuming that about half 

the dry weight is carbon, estimates for Michigan are considerably smaller than the expected mean 

values, suggesting that the amount of fine woody debris in Michigan forests is low. 

In terms of volume, fine woody debris has increased from the 2006-10 period to the 2012-17 period 

although the northern Lower Peninsula has stayed somewhat unchanged. The mean volume for the 

state of fine woody debris was 161 cubic feet per acre in 2006-10 and increased to 191 cubic feet per 

acre in 2012-17. Age class does not appear to influence the amount of fine woody debris. Differences by 

forest type group were not investigated. 

https://www.canr.msu.edu/news/layers_of_the_forest
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Course Woody Debris 
Coarse woody debris is dead wood that is 3 inches in diameter and larger and is described in seven size 

classes and five decay classes using FIA data. Decay classes are based on a visual qualitative assessment 

based on the color of the wood, presence/absence of twigs and branches, texture of the rotten portion 

and the structural integrity of the debris piece. 

As is the case for fine woody debris, there does not appear to be any recommended standard for the 

amount of coarse woody debris to benefit biodiversity, but there are also some measurements from 

research related to carbon that can help to quantify the amount of coarse woody debris in Michigan. 

The mean values suggested by the research for Michigan for coarse woody debris would be 8.13 

Megagrams per hectare for the southern Lower Peninsula and 10.35 Megagrams per hectare for the 

other three eco-regions. Estimated dry weight of coarse woody debris for the southern Lower Peninsula 

was 1.34 Megagrams per hectare and 1.02 Megagrams per hectare for the northern Lower Peninsula, 
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1.48 Megagrams per hectare for the eastern Upper Peninsula and 1.59 Megagrams per hectare for the 

western Upper Peninsula for the 2006-10 period. For the 2012-17 period the value for the southern 

Lower Peninsula remained relatively unchanged at 1.38 Megagrams per hectare while the western 

Upper Peninsula increased to 1.74 Megagrams per hectare, the eastern Upper Peninsula decreased to 

1.08 Megagrams per hectare and the northern Lower Peninsula increased to 2.32 Megagrams per 

hectare. The more than doubling of the value in the northern Lower Peninsula may have been a result of 

the high mortality in ash and beech. Assuming that about half the dry weight is carbon, the estimates for 

Michigan are considerably smaller than the expected mean values suggesting that the amount of coarse 

woody debris in Michigan forests is also low. 

In terms of volume, coarse woody debris has increased from the 2006-10 period to the 2012-17 period 

with the northern Lower Peninsula value more than double and the eastern Upper Peninsula somewhat 

lower than in the earlier period. The mean volume for the state of coarse woody debris was 437.5 cubic 

feet per acre in 2006-10 and increased to 605.6 cubic feet per acre in 2012-17. Age class does not 

appear to influence the amount of fine woody debris. Differences by forest type group were not 

investigated. 
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Coarse woody debris information by diameter class and decay class is more relevant to biodiversity and 

is also available from the Forest Inventory and Analysis database in the tons per acre measure. For 

Michigan, most coarse woody debris in in the 4-8 inches diameter class and in the third decay class as 

shown in the two figures below. 
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The distribution of coarse woody debris by diameter class and eco-region and the distribution by decay 

class for eco-regions (FIA data) are shown in the following two figures. 
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Standing Dead Trees 
An acceptable range for forest structure related to standing dead trees (Hunter 1990) is between 3.16 

percent and 29.95 percent of all trees present as standing dead trees, which translates into 1.4 to 43.1 

dead trees per acre (based on FIA data). In both 2010 and 2017, all eco-sub-sections have values well 

within the acceptable range. One eco-sub-section for the 2010 period (212Tf) and one for the 2017 

period (212Tc) was below the acceptable range. 

Map: Proportion of standing dead trees from 2006 to 2010 
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Map: Proportion of standing dead trees from 2011 to 2017 

 

Learn more 
• Oregon State University - H.J. Andrews Experimental Forest 

o Web Page: Characteristics of Coarse Woody (CWD) and Fine Woody Detritus (FWD) in 

Progressive Stages of Decomposition in Forest Ecosystems of the United States, Mexico, and 

Russia 

• Hunter, Malcolm L. 1990. Wildlife, Forests and Forestry: Principles of Managing Forests for Biological 

Diversity. Prentice Hall, New Jersey. 370 pp. 

• Woodall, C.W., B.F. Walters, S.N. Oswalt, G.M. Domke, C. Toney and A.N. Gray. 2013. Biomass and carbon 

attributes of downed woody materials in forests of the United States. Forest Ecology and Management 

305. Pp 48-59. 

Extent of Native Vegetation 
The map shows the percentage of land area in each of Michigan's HUC 12 watersheds that was natural 

cover in 2006. The data is derived from the NLCD dataset.  

 

https://andrewsforest.oregonstate.edu/sites/default/files/lter/pubs/webdocs/reports/detritus/main_index.shtml
https://andrewsforest.oregonstate.edu/sites/default/files/lter/pubs/webdocs/reports/detritus/main_index.shtml
https://andrewsforest.oregonstate.edu/sites/default/files/lter/pubs/webdocs/reports/detritus/main_index.shtml
https://www.nrs.fs.fed.us/pubs/jrnl/2013/nrs_2013_woodall_002.pdf
https://www.nrs.fs.fed.us/pubs/jrnl/2013/nrs_2013_woodall_002.pdf
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In comparison, the 2016 map is below. 

 

The structure, composition and distribution of vegetation plays heavily in defining what wildlife species 

will be found on any given landscape. Most species that are typically considered to be ‘forest wildlife’ 

use more than just forest vegetation, so it makes more sense to consider the amount of native 

vegetation on the entire landscape. The literature suggests that ‘habitat’ or native vegetation loss 

results in decline in the richness and abundance of wildlife species until habitat loss reaches about 90 

percent. After this point, the diversity of wildlife crashes. This entire process is often referred to as 

‘fragmentation’ (the loss or break-up of ‘habitat’). This assessment will consider the true ‘fragmentation 

effect’ to apply only to those areas where native vegetation loss is 90 percent or greater. 

Up to that point, it will essentially be ‘habitat loss’ rather than fragmentation. Fragmentation will not be 

used since there is no single method to measure it, and assessment inconsistencies often result from the 

choice of arbitrary landscape metrics and reference variables. Since habitat loss is considered to be the 

main driver of biodiversity loss, natural or native vegetation will be used in this biodiversity assessment. 
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The literature suggests a scale (above) for assessing the amount of native vegetation in terms of ‘habitat 

loss’ that will be used to assess vegetation in Michigan (Fischer and Lindenmeyer 2007 and McIntyre and 

Hobbs 1999). The terms native vegetation and natural vegetation will be used interchangeably here.  

The Environmental Protection Agency uses the National Land Cover Data plus watershed data to 

develop the RPS Scoring Tool which presents the assessment data at the Hydrologic Unit Code 12 scale 

(HUC12). This scoring tool defines natural vegetation as a sum of forestland, wetland, shrubland and 

grassland types. No attempt has been made to rationalize these definitions with those used by other 

data collection systems (i.e, Forest Inventory and Assessment) nor have invasive species been factored 

in. 

The assessment uses the National Land Cover Data (U.S. Geological Service) as modified by the U. S. 

Environmental Protection Agency for 2006, 2011 and 2016. The data are collected, assessed and 

reported based on the Hydrologic Unit Code 12 scale and are reported in the EPA's RPS scoring tool. 

Since it is more detailed than the eco-sub-section classification it will be used here rather than 

transferring the data to the terrestrial classification. The data for 2006 and 2016 are shown in the maps 

and you can see the difference by using the slide bar to switch the view between the two datasets. 

The assessment shows that that 57% of the Michigan landscape has native vegetation cover and that 

native cover has remained virtually unchanged over the assessment period (2006-16). Of the total area, 

about 21% is intact, 28% is near intact, 24% is highly modified, 21% is at high risk of further modification 

and about 6% is truly fragmented (when the loss of diversity stops following a linear decline and 

crashes). Between 2006 and 2016, there was very little change in the proportion of native vegetation 

overall or in any of the five categories. These values are shown in the graph below and on the landscape 

in the map of eco-sub-sections at the right.  
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As expected, the condition and proportion of native vegetation in the Upper Peninsula is very good with 

virtually no high-risk or truly fragmented native vegetation in either the western or eastern Upper 

Peninsula. 

The Lower Peninsula shows a different story. The northern Lower Peninsula has very little high-risk and 

truly fragmented native vegetation. 

The southern Lower Peninsula has very little intact and nearly intact native vegetation. It has the most 

highly modified and truly fragmented native vegetation cover. 

Species Diversity 
Species diversity is an essential component of ecosystems. Each species plays a role in how the 

ecosystem functions and contributes to ecosystem health. Species diversity represents the species 

richness or numbers of species found in an ecological community, the abundance (number of individuals 

per species), and the distribution or evenness of species. Diversity is also constrained by taxa, or groups 

of related species. Richness and abundance measures are available in Michigan for broadleaf trees and 

coniferous trees. Diversity measures for other groups of species (for example amphibians, reptiles, birds 

and mammals) is problematic. Population size by species is too costly to acquire. Even the number of 

species is difficult to agree on since not all species in each group are dependent on or associated with 

the forest. 

The U.S. Forest Service Forest Inventory and Analysis program (FIA) collects data on tree numbers by 

species for both broadleaf and coniferous species and records them at the state scale and in 10 eco-

sections divided into 45 subsections. The information was collected for each of three periods ending in 

2004, 2010 and 2017 and can be assessed for all trees 1-inch in diameter and larger and for all trees 5 

inches in diameter and larger. 

This poster shows the modeled distributions of 10 selected tree species in Michigan. 

https://www.midnr.com/publications/pdfs/forestslandwater/forest_action_plan/Michigan_Riemann_etal_2018.pdf
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None of the diversity assessments for both broadleaf and coniferous trees showed any statistically 

significant change over the three time periods or for any geographic area or scale. Statistically significant 

changes may not show up in the data until 2025 or 2032. This means that as of 2017, diversity in 

Michigan’s forests (specifically related to trees) is high and not an issue. The data did suggest areas 

where diversity may be an issue in the future if the current trend continues. These areas are discussed 

below. 

Broadleaf Tree Diversity 

A slight decline in the broadleaf tree diversity values over all three periods shows in 15 of the 45 eco-

sub-sections in the state (based on FIA tree number data). The assessment is based on trees 5 inches in 

diameter and greater. Ten of the 45 eco-sub-sections show a slight decline in diversity and evenness 

over the three periods, and five eco-sub-sections have shown a steady (but not significant) decline. 

Only two of the 10 sections have shown a slight decline in both the diversity and evenness values. At the 

state scale, diversity and evenness estimates across the three periods are virtually stable. 

Simpson’s Diversity Index maps 

Diameter at Breast Height (DBH): A tree’s diameter measured at 4.5 feet above the ground 

Broadleaf trees between 1 and 5 inches DBH 
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Broadleaf trees greater than 5 inches DBH 

 

Coniferous Tree Diversity 
A similar assessment of coniferous trees (using FIA tree number data) shows a slight decline in 11 of the 

45 eco-subsections and one where the decline is large and not testable since the richness of conifer 

trees fell to only eastern red cedar between 2004 and 2010. It remained there over the period ending in 

2017. Of the 45 eco-subsections, 12 showed decline (but not significant). Six of those eco-subsections 

showed slight decline, five showed steady decline and one showed a decline in conifer richness to only 

one species which has, by definition, no diversity. 

Only one ecosection has an issue with conifer diversity, but at the state scale things are virtually stable. 

Simpson’s Diversity Index maps 

Diameter at Breast Height (DBH): A tree’s diameter measured at 4.5 feet above the ground 
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Coniferous tress between 1 and 5 inches DBH 

 

Coniferous trees greater than 5 inches DBH 
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Overall Tree Species Diversity 
The overall tree species diversity for broadleaf and coniferous trees is high and virtually stable for both 

broadleaf and coniferous trees. With 63 broadleaf tree species and only 10 species of coniferous trees 

one would expect higher diversity values for broadleaf species and this is exactly what was found across 

all three periods. At the state scale, evenness values were higher for conifer at the state scale for all 

three periods. 

Overall, things appear to be stable for trees. But seven eco-sub-sections demonstrate slight, moderate 

or steady declining values for diversity and evenness in both broadleaf and coniferous trees. These areas 

should be highlighted for future analysis (2025). 

Tree Numbers 
Changes in the number of trees for a given species (FIA data) may provide an early warning as to 

impending changes in a given geographic area resulting from such stressors as insect pests, disease, fire, 

blowdown or climate change. 

Although it may not be useful to show this information for all species, a few of the more obvious or 

commercially important species have been chosen to illustrate this assessment in addition to a heat map 

for each of all broadleaf trees, all coniferous trees and for all trees. 

Click here to view the Species Diversity Power BI in a web browser. 

 

https://app.powerbigov.us/view?r=eyJrIjoiZTRmMjYzOGItNTFmNS00YWQ0LTk1NTMtMjBhNGU0YmRiODZlIiwidCI6ImQ1ZmI3MDg3LTM3NzctNDJhZC05NjZhLTg5MmVmNDcyMjVkMSJ9
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Genetic Diversity 

 

Click here to open the PowerBI in a web browser. 

Definitions for the Power BI: 

• Trailing Edge: Populations that are on the marginal southern edge of their range, which will tend 

to contract northward. 

• Leading Edge: Populations that are on the marginal northern edge of their range, which will 

tend to expand northward. 

• Outlier Populations: These are populations that are disjunct (or separated) from the core 

population. In Michigan most of the species that fit this category have core populations either in 

the west or the north (i.e., Boreal plant species that tended to move north after the retreat of the 

glaciers). 

• Threatened Species: Any species which is likely to become an endangered species within the 

foreseeable future throughout all or a significant portion of its range. 

• Endangered Species: Any species which is in danger of extinction throughout all or a significant 

portion of its range. 

Maintaining ecosystem and community diversity will go far in conserving genetic diversity for most 

species. Species that are most vulnerable to genetic deterioration or loss are identified as trailing edge, 

threatened or endangered (see below for definitions). For these species, population surveys may be an 

adequate surrogate for genetic diversity in conjunction with ecosystem diversity; these are time-

consuming and costly. However, we are faced with the expense and effort required for population 

surveys for these species which are beyond the operational ability of government agencies except for 

trailing edge tree species captured through the Forest Inventory and Analysis program (U.S. Forest 

https://app.powerbigov.us/view?r=eyJrIjoiYTBlOWZiYTUtMDU4Mi00YTZiLWE5YzMtMGYxNjI3Y2RiNjlhIiwidCI6ImQ1ZmI3MDg3LTM3NzctNDJhZC05NjZhLTg5MmVmNDcyMjVkMSJ9
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Service). Although population data would be ideal it is unlikely to be forthcoming and we will have to 

rely on an assessment based on expert opinion as to whether the trend for a given species is increasing, 

stable, decreasing or unknown. Here, that is what we've done, with the expert opinion coming from the 

Michigan Natural Features Inventory (MNFI). 

Leading edge species represent a different situation. As their populations expand, they add diversity, 

especially genetic diversity. This will likely be a short-term effect that could change to a negative effect 

as increased population size begins to change how energy flows through the system. 

Outliers represents populations of herbaceous plant species that are disjunct or separated from their 

main ranges. These outliers likely represent unique genetic traits that are important not to lose. They 

deserve to be tracked (Millar, 1999). 

Another aspect of genetic diversity is the existence of conservation efforts which aim to conserve or 

alter (presumably in a positive sense) genetic diversity of a specific species to enhance survival when 

reintroduced to the landscape. 

Michigan has several onsite programs that serve to maintain or enhance genetic diversity of target 

species. The first is the established seed zones for tree species planted as part of our silviculture 

program. The primary species are jack pine and red pine, although the same concept is applied to 

limited plantings of white pine and hemlock. For these species, cones from specific seed zones are 

harvested, seedlings are grown in nurseries and then planted back into the zone where they were 

collected. Michigan also has programs focused on threatened and endangered species such as Kirtland’s 

warbler, piping plover, eastern Massasauga rattlesnake, Karner blue butterfly and bats of many species. 

Protected areas throughout the state maintain habitat for many species, which helps maintains stable 

populations and genetic diversity. 

Offsite genetic conservation efforts are primarily associated with plant species, especially trees. There 

are programs aimed at developing disease resistance in American chestnut and American beech, as well 

as insect resistance in white ash. These programs are in addition to trees and seeds stored and 

maintained in arboretums, nurseries and special seed banks. Many of these efforts are in the research 

phase or are supported by related research projects. These examples of genetic diversity conservation 

are not included in the genetic diversity assessment because of problems associated with measuring 

their effectiveness. 

The Assessment 
The assessment of genetic diversity was based on identifying a list of species representing trailing edge, 

threatened, endangered and leading edge categories from eight groups: amphibians, moths and 

butterflies, dragonflies and damselflies, other insects, reptiles, birds, mammals and herbaceous plants. 

The herbaceous plants had an additional category consisting of outliers. In total, 302 species were 

assessed based on whether their populations were increasing, possibly increasing, stable, presumed 

stable, declining or of unknown status. The assessment was carried out by staff at the Michigan Natural 

Features Inventory. A positive score or rating was given to those species for which the population 

assessment showed that it was presumed stable, stable, possibly increasing or increasing. Each category 

is discussed below. 
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Trailing Edge Species 
A trailing edge species was identified because its range in Michigan was on the southern extremity of its 

total range – that is most of the species’ range was north of Michigan with little or none to the south. In 

the face of climate change, the range of a trailing edge species will tend to shrink to the north. A total of 

63 species were assessed in this category with at least one species in each taxon except dragonflies and 

damselflies, where no trailing edge species were identified. Only 19 of the 63 species identified in this 

category scored points yielding an overall score of 0.302, which indicates that only 30 percent of the 

species are in a state of genetic diversity conservation. 

Threatened Species 
This category had the largest number of species at 114 and had representation in all eight species 

groups. Only 16 species received a positive score for an overall rating of only 0.14. That means only 14 

percent were in a state of genetic diversity conservation. 

Endangered Species 
There were 47 species identified as endangered. Only three species had positive scores, and only 6.4 

percent of the endangered species were in a status that suggested that genetic diversity was being 

conserved. 

Leading Edge Species 
Michigan is on the northern extremity of the range for a leading-edge species. In the face of climate 

change, the range of a leading-edge species will tend to expand to the north. Only 24 of the 52 species 

identified in this category scored points, yielding an overall score of 0.462. That means that 46.2 percent 

of the species are in a state of genetic diversity conservation. 

Herbaceous Plant Outlier Species 
Herbaceous plants have an additional category as some plant populations in Michigan are outliers from 

the main population. Essentially this describes a situation where a small population is isolated from the 

main range. In most of the cases for outliers in Michigan the main populations are west of Lake Michigan 

or in the Boreal forests of Canada. Thirty-two plant species were identified in Michigan in this category, 

and all but two are declining in population. Only 6.3 percent of the outlier species are in a condition 

where genetic diversity is being conserved. 

Summary 
Michigan’s forest cover was relatively stable from 2006 to 2017, with high diversity of forest 

communities. Native vegetation has remained relatively stable. A small proportion, 2.5%, of Michigan's 

forests is protected. Diversity information is only available for broadleaf and conifer trees, both high and 

stable. Trailing edge, leading edge, threatened and endangered and outlier plant species have very low 

indices of genetic diversity. 

• Forest communities in Michigan are highly diverse and have been so throughout the 2006 to 

2017 period 

• 2.5% of the forest is in protected status 
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• 9% of the forest is younger than 20 years of age and stable; 25% of the forest is 80 years or older 

• Native vegetation is intact or near intact for 49% of Michigan; truly fragmented vegetation is 6% 

of the landscape 

• Species diversity for broadleaf and conifer species are high and stable 

• Common species are likely very genetically diverse; however, trailing edge, leading edge, 

threatened and endangered and outlier plant species are not very genetically diverse 

Additional Information 

• iNaturalist Network iNaturalist App 

• Michigan Department of Natural Resources Wildlife Action Plan 

• Michigan Natural Features Inventory Home Page 

• National Land Cover Data Multi-Resolution Land Characteristics (MRLC) Consortium 

• United States Department of Agriculture - Forest Service 
o Millar, C.I. 1999. Genetic diversity. In: Hunter, M.L. (ed) Maintaining Biodiversity in 

Forest Ecosystems. Cambridge University Pres, Cambridge. pp. 460-494. 
o Forest Inventory and Analysis (FIA) National Program 

▪ Home Page 
▪ Access to Data and Tools 
▪ Engagement Portfolio 
▪ FIA Annual Report 
▪ FIA Tree Collection 
▪ Northern Research Station 

• Publications and Data 

• Michigan FIA Annual and 5-year Reports 
o Ecosystem Services - Biodiversity 

• United States Environmental Protection Agency 
o Home Page 
o Recovery Potential Screening Tool 

• Fischer, Joern and Lindenmayer, David B. 2007. Landscape modification and habitat 
fragmentation: a synthesis. Global Ecology and Biogeography, Vol. 16. Pp 265-280. 

• McIntyre, S. and Hobbs, R. 1999. A framework for conceptualizing human effects on landscapes 
and its relevance to management and research models. Conservation Biology 13, 1282-1292. 

• Riemann, Rachel; Wilson, Barry T.; Lister, Andrew J; Cook, Oren; Crane-Murdoch, Sierra. 
2018. Tree species distribution in the United States Part 1. Journal of Maps. 14(2): 561-566. 

 

 

https://www.inaturalist.org/
https://www.michigan.gov/dnr/0,4570,7-350-79136_79608_83053---,00.html
https://mnfi.anr.msu.edu/
https://www.mrlc.gov/
https://www.fs.fed.us/psw/publications/millar/psw_1999_millar014.pdf
https://www.fia.fs.fed.us/
https://www.fia.fs.fed.us/tools-data/index.php
https://usfs.maps.arcgis.com/apps/PublicGallery/index.html?appid=e67afb7be2c8443ca64a2e8a8e473532
https://public.tableau.com/views/NRS-FIAAnnualReport/ForestIntroduction?:showVizHome=no
https://public.tableau.com/views/USFSFIATreeListApp/FIATreeCollection?:showVizHome=no
https://www.nrs.fs.fed.us/fia/
https://www.nrs.fs.fed.us/fia/pubs/
https://www.nrs.fs.fed.us/fia/data-tools/state-reports/MI/default.asp
https://www.fs.fed.us/ecosystemservices/biodiversity.shtml
https://www.epa.gov/
https://www.epa.gov/rps/downloadable-rps-tools-comparing-watersheds
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.587.9712&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.587.9712&rep=rep1&type=pdf
https://www.tandfonline.com/doi/pdf/10.1080/17445647.2018.1513383?needAccess=true
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Carbon Cycles 
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Principle: Maintain forest sector contributions of carbon to global cycles as a net negative. 
 
Carbon is one of the most abundant elements, and a building block of life, including trees. But carbon in 
the atmosphere – where it exists as carbon dioxide -- is a greenhouse gas primarily responsible for 
climate change, the gradual warming of the earth’s atmosphere. 
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Introduction 

Atmospheric carbon dioxide concentration is increasing beyond the highest points of the last 400,000 
years, and now measures at about 409 parts per million (ppm). That concentration is expected to keep 
increasing even as people collectively look for ways to reduce emissions from the burning of 
hydrocarbon fuels, which include wood, coal, natural gas, gasoline and oil that we use to power our 
vehicles, heat our homes and turn the gears of industry. 

 

Living trees and forests help cleanse carbon from the atmosphere. About 50 percent of each individual 

tree is carbon, and as trees grow they pull carbon from the atmosphere. That carbon is released back 

into the atmosphere when a tree is removed, dies or decays. 

Video: ClimateBits: Fast Carbon, SlowCarbon 

https://youtu.be/D7ujMCzcVCk
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Carbon Storage 

Link to Forest Fact Break: Carbon Capture Video 

Carbon that is maintained in trees -- both alive and dead -- and in soil is referred to as sequestered 
carbon. The more carbon sequestered, the better for reducing the impacts of climate change. Trees that 
are converted to forest products such as lumber, furniture and other building materials still sequester 
carbon, since wood does not release carbon until it decays, and decomposition happens very slowly for 
products that are in use or in a landfill. 

Learn more about United States National Forests and Carbon 

Learn more about Forests and Carbon Storage 

Video: NASA - A Year in the Life of Earth's CO2 

https://youtu.be/D-E-7RMbSZo
https://www.fs.fed.us/climatechange/advisor/scorecard/Carbon_Infographic_Final.pdf
https://www.fs.usda.gov/ccrc/topics/forests-carbon
http://midnr.maps.arcgis.com/apps/MapJournal/index.html?appid=621fe1e3046243daaacfb2394f187f45


Updated 03/03/2020  4 

Carbon Pools 

 
The places where carbon is sequestered are defined as “carbon pools.” So-called carbon pools in the 
forest include live trees (both trunks, leaves and branches above ground and roots below) understory, 
the forest floor, standing dead trees, downed dead wood and soil. 

In a forest, the largest carbon pool is the organic soil carbon. It is also the most stable and shows the 
least amount of change over time unless there is a major disturbance such as intense fire, erosion or the 
permanent removal of forest cover. Carbon in live trees is the next-largest, followed by the forest floor, 
down dead wood, standing dead trees and the understory. 

The non-soil carbon pools are much more variable over time than the soil.  

The proportional amount of carbon in the six forest pools for Michigan is shown in the figure below for 
2017 in tetragrams (one tetragram is one million metric tons). 
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Carbon Comparisons: Non-Soil vs. Soil Pools 

The amount of carbon in each of the five non-soil forest pools varies by forest-type group and age. 
Generally speaking, hardwood (broadleaf) types tend to contain more carbon than softwood (conifer) 
types. However, as shown in the first graph, there was not much of a difference for Michigan during 
2017. 

Michigan’s soil carbon shows a different pattern, in that the highest amount of soil carbon is found on 
conifer-dominated sites as shown in the figure below. It shows that mixed broadleaf-conifer sites have 
the lowest soil carbon and it also shows the stability of soil carbon across all age classes. 
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Carbon Comparisons: Age of Trees 

Older trees sequester more carbon than younger trees, as shown in the figure. It shows the mean 
carbon density (metric tons per acre) for Michigan in 2005 and 2017 and compares these estimates to a 
standard or expected amount generated for the Northern Lake States from United States Forest Service 
data summarized by Smith, et al. in a 2006 research report. 

The carbon picture is further complicated by the tendency for the younger, mid-aged trees to sequester 
carbon at a high rate, as shown in the graph at the right. Essentially, the mid-aged trees grow fastest and 
add the most carbon per year as they grow. The lower figure at the right clearly shows that the largest 
volume of carbon is added to trees in the 30-year to 65-year age period. However, we should recognize 
that although old forests grow slower and sequester less carbon on an annual basis, old forests have a 
larger amount of carbon sequestered due to the higher volume of wood on those sites. 
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Harvesting Effects 

Harvesting has a variety of effects on carbon. There is a small, relatively immediate release of carbon to 
the atmosphere; the portion of the harvest that is left on site contributes mostly to the down dead 
wood pool. Reforestation of the harvested site sequesters additional carbon primarily from the 
atmosphere as it grows and matures. Roundwood removed from the site is processed into durable wood 
products such as construction lumber, furniture and a host of paper products that continue to sequester 
carbon while in use and even after it is disposed of in landfills. Even after 100 years, these durable wood 
products continue to sequester carbon and keep it out of the atmosphere. 

Considering the four pools for harvested wood (carbon in use, carbon in use with energy capture, 
carbon in landfills and carbon in landfills with energy capture) in Michigan we see that a considerable 
amount of carbon continues to be sequestered even after 100 years. It appears to be on a slightly 
increasing (non-significant) trend as shown in the four figures below. 
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Carbon Emissions 

To complete the carbon cycle picture for the forest sector in Michigan, we need to examine carbon 
emissions. Data for forest-sector emissions is limited and can be readily acquired only for pulp- and 
paper-related industries. 

It is not required to report emissions of less than 100 metric tons per year, so saw-milling industry 
emissions are below this threshold for each site in the state. 

Other forest-sector emissions, such as those related to transportation, operation of harvesting 
equipment and electrical power are not available at this time. 

The emissions for the pulp and paper related industries in Michigan are shown in the figure displayed. 

With the annual sequestration of carbon by growth in Michigan’s forest estate in the vicinity of 55 
tetragrams per year, the annual emissions are more than offset, even without including the forest-
sector emissions that are currently under the radar or unavailable. 
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Summary 

Forests store carbon in live trees, standing dead trees, understory vegetation, down dead wood, forest 
floor debris and organic soil. In Michigan, forests sequester more carbon annually than the forest 
industry emits. 

• Carbon dioxide is the most important greenhouse gas; its content in the atmosphere is at levels 
not seen for over 400,000 years and it is continuing to increase. 

• Forests are important for absorbing carbon and keeping it out of the atmosphere where it 
contributes to global warming. 

• Live trees and soil sequester the most carbon. Standing dead trees, understory vegetation, 
down dead wood and forest floor debris also sequester carbon. 

• Durable wood products such as structures, lumber and furniture sequester carbon throughout 
their useful lifespan. 

• In Michigan, forests sequester more carbon annually than the forest industry emits. 

• Although younger fast growing trees sequester more carbon annually due to growth, old trees 
sequester more total carbon because of their much higher volume. 

Additional Information 

For more information and data, please click on the links below: 

• American Forests 
o Blog: Forests as Carbon Sinks 

• Forest Carbon 
o Website: Forest Carbon 

• Natural Resources Canada 
o Website: Forest Carbon 

• United States Department of Agriculture - Forest Service 
o Website: Carbon 

• World Resources Institute 
o Scholarly Article: Forests for Carbon 

https://www.americanforests.org/blog/forests-carbon-sinks/
http://forestcarbon.com/
https://www.nrcan.gc.ca/climate-change/impacts-adaptations/climate-change-impacts-forests/forest-carbon/13085
https://www.fs.fed.us/managing-land/sc/carbon
https://www.wri.org/publication/forests-carbon
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Climate 
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Principle: Climate changes may have long-term effects on forests. 
 
Climate change is often associated with global warming brought on by increasing greenhouse gasses 
accumulating in the atmosphere. Although mean temperatures for the planet are increasing over time, 
this does not mean that the temperatures and other related weather patterns are increasing or 
decreasing in all locations. Although many areas are warming, some are cooling and some have yet to 
exhibit any meaningful change. 

Contents 
Introduction ................................................................................................................................................... 2 

Mean Annual Temperature ........................................................................................................................... 3 

Winter Temperature ...................................................................................................................................... 3 

Spring Temperature ....................................................................................................................................... 4 

Summer Temperature ................................................................................................................................... 4 

Fall Temperature............................................................................................................................................ 5 

Annual Rainfall ............................................................................................................................................... 5 

Winter Precipitation ...................................................................................................................................... 6 

Spring Precipitation ....................................................................................................................................... 6 

Summer Precipitation .................................................................................................................................... 7 

Fall Precipitation ............................................................................................................................................ 7 

Summary ........................................................................................................................................................ 8 

Additional Information .................................................................................................................................. 8 

 

http://midnr.maps.arcgis.com/apps/MapJournal/index.html?appid=01bbc10e19954f008e4675c8b529d4a1
http://midnr.maps.arcgis.com/apps/MapJournal/index.html?appid=01bbc10e19954f008e4675c8b529d4a1
https://www.michigan.gov/dnr/0,4570,7-350-79136_79237_86280---,00.html
mailto:DNR-GIS@michigan.gov?subject=Forest%20Action%20Plan


 

Updated 03/03/2020  2 

Introduction 
It is recognized that: 

• Weather patterns will change, resulting from uneven heating 

• Far northern regions will show the greatest warming 

• Change will be anything but steady and smooth 
 
It is also thought that we have recently been in a period where atmospheric temperature increases have 
plateaued as the oceans have absorbed huge amounts of atmospheric carbon. 
 
The impacts on regional climate and weather will depend upon the rate and severity of climate change. 
The current states of soil, water, forest productivity and biodiversity all have evolved with the climate. If 
climate changes, so will these states. Tracking changes in these states must be part of our forest 
monitoring as the changes will have an impact on our vision for forest sustainability and our evaluation 
of it. 
 
Weather can have an important influence on many ecosystem processes such as reproduction and 
survival of trees, insect life cycles, insect population size, the severity and extent of disease, the intensity 
and frequency of wild-fire and drought, damage from intense weather events, winter survival, length of 
the growing season and damage from late frost. 
 
To prepare for any impending change, it is important to evaluate change and climate descriptors. 
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Mean Annual Temperature 
Since 1969, the annual temperature in Michigan has been increasing at the rate of 0.5 degrees 
Fahrenheit per decade, as indicated by the orange line in the accompanying graph. The mean annual 
temperature has varied from just below 42 degrees F to just over 48 degrees F, and the trend line 
suggests that it is currently about 46 degrees F. 

 

Winter Temperature 
Winter temperature is rising at the fastest rate of any of the seasonal temperatures, as shown in the 
graph below. Winter mean temperature has been as low as 14 degrees and as high as 29 degrees, with 
the current mean just under 24 degrees. 
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Spring Temperature 
Spring temperature is also on the rise, but not as rapidly as the winter temperature. The mean spring 
temperature was just under 42 degrees in 1969 and is now just under 44 degrees. The mean 
temperature has ranged for a low near 38 degrees to a high of about 49 degrees. 

 

Summer Temperature 
Summer temperature is also increasing, but at the slowest rate of any of the seasonal temperatures. 
Summer temperature also shows the least variation around the trend line, having ranged from a low of 
near 62 degrees to a high of near 70 degrees. The current mean summer temperature is about 66.5 
degrees. 
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Fall Temperature 
Fall temperature is also on the rise, having gone up from near 46 degrees to about 49 degrees since 
1969. 
 
Fall temperature has ranged from 43 degrees up to as high as 53 degrees, with the trend line suggesting 
an increase from just over 46 degrees to 49 degrees, almost 3 degrees. 

 

Annual Rainfall 
Annual precipitation is showing a similar trend to temperature, increasing at 0.5 inches per decade. At 
32 inches in 1969, the trend line suggests a mean of 34.5 inches in 2017, with variations ranging from a 
low of just under 28 inches to a high of just over 39 inches. 
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Winter Precipitation 
Winter precipitation has increased from a mean of 5 inches to 6 inches, with variation from a low of 
near 3 inches to a high of almost 9 inches (this is the liquid equivalent, not total inches of snowfall). 

 

Spring Precipitation 
Spring is showing the largest increase in precipitation. The total has gone from near 8 inches to almost 9 
inches, with a range from a low of about 4.5 inches to a high of 12 inches. 
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Summer Precipitation 
Summer precipitation has shown the least amount of increase of all four seasons. The trend line is 
slightly increasing but started just below 10 inches and is now just above 10 inches. Summer 
precipitation has ranged from a low of about 6.5 inches to a high of about 13.5 inches. 

 

Fall Precipitation 
Fall precipitation has risen from nearly 9 inches in 1969 to nearly 9.5 inches in 2017. It has ranged from a 
low of 5 inches to a high of 13.5 inches. 
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Summary 
Michigan may still be in the very early stages of climate change. Mean annual high and low 
temperatures are consistent, but winter and spring low temps are rising. Precipitation – both rain and 
snow – also is increasing. 

• The mean annual temperature in Michigan has risen by 2.5 degrees Fahrenheit since 1969, with 
all four seasons showing an increasing trend. 

• The largest and most rapid seasonal change has been in winter. 

• Precipitation is increasing since 1969 (by 2.5 inches); all seasons show an increasing trend. 

• Spring is showing the most rapid and largest rise; summer shows the lowest increasing trend. 

Additional Information 
For more information and data, please click on the links below: 

• Climate Change Response Network 
o Web Page: Learn about Climate Change 
o Webinar: Adaptation Strategies and Approaches 

• National Oceanic and Atmospheric Administration 
o Tools: Climate at a Glance 

• Northern Institute of Applied Climate Change 
o Workbook: Adaptation Workbook 

• University of Wisconsin-Madison - Center for Climate Research 
o Tools: Climate Change Visualization 

• United States Department of Agriculture - Forest Service 
o Report: Michigan Forest Ecosystem Vulnerability Assessment and Synthesis: A Report 

from the Northwoods Climate Change Response Framework Project 

https://forestadaptation.org/learn
https://forestadaptation.org/learn/resource-finder/webinar-adaptation-strategies-and-approaches
https://www.ncdc.noaa.gov/cag/statewide/time-series/
https://adaptationworkbook.org/
https://nelson.wisc.edu/ccr/resources/visualization-and-tools.php
https://www.fs.fed.us/nrs/pubs/gtr/gtr_nrs129.pdf
https://www.fs.fed.us/nrs/pubs/gtr/gtr_nrs129.pdf
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Principle: Maintain forest health and vitality to ensure the forest’s potential to support the full suite of 
forest values. 
 
Forest health concerns have drastically increased over the last two decades. Historically, concerns have 
been directed towards native pests and diseases, but today, many of these concerns can be controlled 
by forest management practices that have been refined over time. 
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Introduction 
Defoliators are surveyed annually in a statewide, 20-million-acre aerial survey that maps defoliation. The 
accompanying graph shows the collective impact of major defoliators on Michigan’s forests since 2001. 

 
Historically, only a few invasive pests and diseases were introduced in Michigan and fewer ever became 
established. However, the global economy has resulted in a vast increase in the number of destructive 
pests and diseases entering Michigan’s forests. 
 
In many cases, invasive species do more damage and are much more difficult to manage because we 
don’t fully understand how they will respond in our forest ecosystems and what impact that response 
will have. 
 
Five of the most damaging invasive species that have struck Michigan in recent decades are the gypsy 
moth, emerald ash borer, beech bark disease, oak wilt and hemlock woolly adelgid. It is important to 
track population dynamics of pests and diseases found in Michigan, so forest management can be 
responsive to these dynamics and serve as a successful containment tool. Activities such as prevention 
and surveying can help, and early detection can lead to higher success in eradication. Besides current 
management techniques, new management options need to be explored. 
 
This table (located below) shows the native and non-native insect damage and the occurrence and 
potential damage of native and non-native disease for Michigan’s tree species. 
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Spruce Budworm 
Spruce budworm has cyclic outbreaks at approximate intervals of 30 to 40 years. It defoliates spruce and 
fir trees. Outbreaks tend to last for up to 10 years and may kill many trees, since spruce and fir cannot 
grow new replacement needles. An outbreak in Michigan started in 2009 and the 2018 inventory 
showed little defoliation, suggesting collapse of the outbreak. 
 
The accompanying graph shows the level of spruce budworm infestation from 2005 through 2018. 

 
 
For more information about spruce budworm, please click on the links below: 

• Michigan Department of Natural Resources 
o Paper: Spruce Budworm Update and Frequently Asked Questions 

• Michigan State University Extension 
o Article: Scout now for spruce budworm feeding on new growth 

https://www.michigan.gov/documents/dnr/SBW_FAQ_-_FINAL_492925_7.pdf
https://www.canr.msu.edu/news/scout_now_for_spruce_budworm_feeding_on_new_growth
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Forest Tent Caterpillar 
Forest tent caterpillar also has cyclic outbreaks and a long time period (20 years or more) between 
outbreaks. The caterpillars feed on the leaves of hardwood trees, which re-leaf after defoliation. 
However, dieback or mortality may occur if healthy trees are defoliated in three or more consecutive 
years. 
 
There is a great deal of uncertainty around the impact of climate conditions, but possibilities include a 
change to outbreak cycles and population sizes. 
 
Predators usually increase to control and crash the population of defoliating insects before widespread 
mortality of trees occurs. 
 
As shown in the accompanying graph, there was defoliation that spiked in 2009, but only lasted a couple 
years. Michigan may be on the verge of another outbreak, as indicated by the population increase in 
2018. 

 
 
For more information about forest tent caterpillar, please click on the links below: 

• Michigan State University Extension 
o Article: Comparison of the Eastern Tent Caterpillar, Forest Tent Caterpillar, and Gypsy 

Moth 
o Article: Forest tent caterpillars can cause significant defoliation on landscape trees 

https://www.canr.msu.edu/resources/comparison_of_the_eastern_tent_caterpillar_forest_tent_caterpillar_and_gyps
https://www.canr.msu.edu/resources/comparison_of_the_eastern_tent_caterpillar_forest_tent_caterpillar_and_gyps
https://www.canr.msu.edu/news/forest_tent_caterpillars_can_cause_significant_defoliation_on_landscape_tre
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Heterobasidion Root Disease 
Heterobasidion root disease (HRD) was first discovered in Michigan in the 1960s, but was only recently 
(2012) tracked in annual surveys. HRD impacts Michigan’s native pine trees: white, red and jack pine, 
and has turned into a major disease in pine plantations. 
 
HRD was not a problem historically, since it needs bark wounds or underground root grafting to move 
from tree to tree. 
 
Plantations offer favorable conditions for infection to spread because wounds and stumps are left after 
thinning. 
 
Surveys started in 2012, and the results are shown in the accompanying graph up to 2018, with infection 
appearing in 19 counties. 
 
Although HRD is likely spreading, it was probably already in most of those counties, but at undetected 
levels. The Michigan Department of Natural Resources created an HRD map viewer recording. 
Infestations across the state. It’s interactive and allows users to report new epicenters of the disease. 

 
 
For more information about HRD, please click on the link below: 

• United States Department of Agriculture - Forest Service 
o Report: Environmental Assessment 2017 Heterobasidion Root Disease Control 

https://midnr.maps.arcgis.com/apps/webappviewer/index.html?id=fa85dc91d16f420683c890363d7eeebc
https://www.fs.usda.gov/nfs/11558/www/nepa/105407_FSPLT3_4092544.pdf
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Gypsy Moth 
Gypsy moth is another defoliator that periodically causes extensive defoliation in Michigan hardwoods, 
with large outbreaks in Michigan in the 1980s and 1990s. 
 
Some native predators, pathogens and parasitoids have helped manage population growth, but had 
little success collapsing outbreaks. 
 
Since those major outbreaks, a natural biocontrol called Entomophaga maimaiga (a fungus) has been 
introduced in Michigan to control large populations. Additionally, a virus (NPV) has also helped to 
reduce population size. 
 
Outbreaks are usually the result of drought in previous years that leave the fungus unable to release 
inoculum to combat the growing population. 
 
In 2018, localized outbreaks were identified in Barry, Ionia and Washtenaw counties. Today, outbreaks 
are closely monitored, but are more localized and last shorter periods of time. 
 
The accompanying graph shows the population trend from 2005 to 2018 and the 2010 outbreak. 

 
 
For more information about gypsy moth, please click on the links below: 

• Michigan Invasive Species 
o Flyer: Invasive Species Alert 
o Website: Gypsy Moth 

https://www.michigan.gov/documents/invasives/Gypsy_moth_521404_7.pdf
https://www.michigan.gov/invasives/0,5664,7-324-68002_71241-379403--,00.html
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Emerald Ash Borer 
Emerald ash borer, native to Asia, was discovered in Michigan in 2002, but had become established in 
the state as far back as the early 1990s. The beetle, a brilliant metallic green, eats ash leaves and lays its 
eggs on ash trees. Larvae hatch from the eggs to feed under the bark, ultimately killing the tree in most 
cases. Despite prevention efforts, by 2006 most of the Lower Peninsula was infested and the insect had 
jumped to the eastern Upper Peninsula. As of now, all but three counties in the western Upper 
Peninsula have reported emerald ash borer infestations and millions of ash trees have died. 
 
The graph shows the history of emerald ash borer infestation in Michigan since 2001. 
 
Research has led to the identification of resistant green and white ash trees. Seed collection and 
propagation may produce resistant stock for reforestation efforts. 

 
 
For more information about emerald ash borer, please click on the links below: 

• Michigan Department of Natural Resources 
o Flyer: Invasive Species Alert 
o Website: Emerald Ash Borer 

• Michigan State University Extension 
o Article: Emerald ash borer still thriving in Michigan 

https://www.michigan.gov/documents/invasives/Emerald_Ash_Borer_9.18_634468_7.pdf
https://www.michigan.gov/dnr/0,4570,7-350-79136_79237_81077-368696--,00.html
https://www.canr.msu.edu/news/emerald_ash_borer_still_thriving_in_michigan
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Beech Bark Disease 
Beech bark disease was discovered in Michigan in 2000 at Ludington State Park in Mason County and 
near Bass Lake Campground in Luce County. For at least a decade, beech bark disease was in Michigan 
undetected. 
 
By 2006, beech bark disease had spread to 14 counties and now it is found in 41 of Michigan's 83 
counties, as shown in the accompanying graph. It is now present in the northwestern half of the Lower 
Peninsula and in the eastern Upper Peninsula. 
 
Resistant beech trees have been identified. As with ash trees, researchers are working to propagate 
resistant trees. A number of these trees were planted in Ludington State Park in 2017 and researchers 
will continue to focus on this area. 

 
 
For more information about beech bark disease, please click on the links below: 

• Michigan Department of Natural Resources 
o Flyer: Forest Pest Alert 
o Map: Beech Scale Distribution in 2015 
o Website: Beech Bark Disease 

• Michigan State University Extension 
o Article: Is it beech bark disease? 

• United States Department of Agriculture - Forest Service 
o Article: Pest Alert 

• United States Department of the Interior - National Park Service 
o Article: Pictured Rocks National Lakeshore - Effect of Beech Bark Disease on Black Bears 

https://www.michigan.gov/documents/invasives/BBD_03132014_517853_7.pdf
https://www.michigan.gov/documents/dnr/2015_BBD_Distribution_map_508600_7.pdf
https://www.michigan.gov/dnr/0,4570,7-350-79136_79237_81077-370913--,00.html
https://www.canr.msu.edu/news/is_it_beech_bark_disease
https://www.fs.usda.gov/naspf/sites/default/files/beech-bark-disease-pest-alert_120329.pdf
https://www.nps.gov/piro/learn/nature/upload/PIRO-Bears-and-BBD.pdf
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Hemlock Woolly Adelgid 
One of the newest invasive pests in Michigan is the hemlock woolly adelgid, a sap-sucking insect that 
can be spotted by the cottony white, waxy substance it secretes as it feeds at the base of the hemlock 
needles. Feeding initiates a hypersensitive reaction in hemlocks which causes them to prematurely drop 
their needles resulting in mortality within 4 to 7 years. 
 
First reported in 2006, it was successfully suppressed for nearly a decade. By 2016, it had surfaced in 
four counties in the southwestern Lower Peninsula as shown in the accompanying graph. 
 
A statewide hemlock woolly adelgid strategic plan was developed by five collaborating agencies: the 
Michigan Department of Natural Resources, the Michigan Department of Agriculture and Rural 
Development, the U.S. Forest Service, Michigan State University and Ottawa County Parks. The plan 
focuses on slowing the spread of hemlock woolly adelgid and eradicating local populations where 
possible. 
 
Infestations are still present along the Lake Michigan shoreline from Saugatuck north to Mears State 
Park. To stop infestations moving north, more than half of the known infestations in Oceana County 
have been treated, separating the current hemlock woolly adelgid infestations from the majority of 
Michigan’s 176 million hemlock trees. 
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For more information about hemlock woolly adelgid, please click on the links below: 

• Michigan Department of Natural Resources 
o Flyer: Forest Pest Alert 
o Website: Hemlock Woolly Adelgid 

• Michigan State University Extension 
o Bulletin: Hemlock Woolly Adelgid 
o Video: Hemlock Woolly Adelgid 

https://www.michigan.gov/documents/mdard/HemlockWoollyAdelgid_3-14_453145_7.pdf
https://www.michigan.gov/dnr/0,4570,7-350-79136_79237_81077-367635--,00.html
https://www.michigan.gov/documents/invasives/HWA_Bulletin_518429_7.pdf
https://www.youtube.com/watch?v=ZUkcT3cO5tM
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Oak Wilt 
In addition to insects, invasive diseases such as oak wilt can also cause severe damage to forests. 
 
First recognized as a serious concern in the 1980s and 1990s, oak wilt can kill highly susceptible red oak 
within six weeks of infection. The fungal diseases spreads primarily by root graft and through nitidulid 
beetles that carry spores from infected tree pressure pads to a healthy tree with a fresh wound. 
 
Reporting oak wilt was not consistent until 2012 and is now at your fingertips with the development of 
the oak wilt map viewer released in 2018. As of 2018, oak wilt is known to be in 59 of Michigan's 83 
counties. 
 
For more information about oak wilt, please click on the links below: 

• Michigan Department of Natural Resources 
o Flyer: Forest Pest Alert 
o Website: Oak Wilt 

• Michigan Invasive Species 
o Website: Oak Wilt 

• Michigan State University Extension 
o Article: Understanding oak wilt 

Asian Longhorned Beetle 
Concern about damaging insects and disease doesn’t end with those already in Michigan. Many 
destructive pests have not yet arrived here. One of these is the Asian longhorned beetle (ALB). ALB has 
been found in the United States and in Canada, as close as Toronto and Chicago. This pest favors maple 
trees but also attacks horse chestnuts, poplars, willows, elms, birch and other hardwood species. 
 
ALB is currently killing thousands of trees in parts of New York, Massachusetts and Ohio. An infestation 
in Clermont County, Ohio, poses a particular risk to Michigan forests, as it is only a 4-hour drive from our 
southern border. The beetle continues to evade eradication efforts there, where surveys of more than 
1.8 million trees have identified nearly 18,000 of them to be infested. 
 
Surveyors in Michigan target high-risk trees during their searches, looking for signs and symptoms of 
infestation. Trees growing near fire rings are especially vulnerable in case ALB emerges from infested 
firewood. Surveyors also use zip codes to identify campsites visited by campers from infested areas who 
may have brought firewood with them. 
 
Note that adult ALB are large (3/4 to 1-1/2 inches long) with long black and white-banded antennae. The 
body is glossy black with irregular white spots. If you see a suspect beetle, take photos, record the 
location and collect any suspect beetles in a jar. Report it to: 
 

Michigan Department of Agriculture and Rural Development 
Phone Number: 1-800-292-3939 
E-mail: MDA-Info@michigan.gov 

 
Below is a map showing ALB infestations in North America: 

https://midnr.maps.arcgis.com/apps/webappviewer/index.html?id=aa4075c218ad4b968f15f14f84b37387
https://www.michigan.gov/documents/invasives/OW_03132014_517857_7.pdf
https://www.michigan.gov/dnr/0,4570,7-350-79136_79237_81077-370911--,00.html
https://www.michigan.gov/invasives/0,5664,7-324-68002_71242-370911--,00.html
https://www.canr.msu.edu/news/understanding_oak_wilt
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Provided by the United States Department of Agriculture – Forest Service 
For more information about ALB, please click on the links below: 

• Michigan Invasive Species 
o Website: Asian Longhorned Beetle 

• Michigan State University Extension 
o Article: Asian long-horned beetle 
o Article: Asian Longhorned Beetle: An Exotic Pest That We Don't Want in Michigan 

• United States Department of Agriculture - Animal and Plant Health Inspection Service 
o Website: Asian Longhorned Beetle (ALB) 

https://www.michigan.gov/invasives/0,5664,7-324-68002_71241-367887--,00.html
https://www.canr.msu.edu/news/asian_long_horned_beetle
https://www.canr.msu.edu/resources/asian_longhorned_beetle_an_exotic_pest_that_we_dont_want_in_michigan_e2693
https://www.aphis.usda.gov/aphis/resources/pests-diseases/asian-longhorned-beetle
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Prevention: Firewood, Wind, Vectors 
Prevention is key to keeping our forests healthy. New insects and diseases can get into Michigan 
through a variety of channels. Some of the most common dispersal methods are by nursery stock, 
firewood, wood packaging, wind and insect vectors. Many of these channels are regulated by the 
Michigan Department of Agriculture and Rural Development (MDARD). 
 
For example, MDARD has enacted a statewide quarantine that prohibits movement of hardwood 
firewood into Michigan from or through Ohio or Indiana. The quarantine is aimed at preventing 
introductions of walnut twig beetle into the state but will also help reduce the chance of other severe 
pests like Asian longhorn beetle and spotted lanternfly. The quarantine includes all hardwood firewood. 
 
Closer to home, DNR Parks & Recreation division is restricting movement of firewood into state parks 
and recreation areas across Michigan. Park visitors are asked to obtain firewood within 10 miles of the 
facility, or to look for firewood that has been certified as kiln-dried. 
 
The best way to keep our forests healthy is to prevent introductions of harmful agents in the first place 
rather than trying to manage pests that have been established and caused extensive damage. 

Summary 
Many pests and diseases of concern are established in Michigan’s forests, with the potential for others 
to become established and cause severe damage. Early detection is critical in addressing forest health 
issues. 

• Many pests and diseases of concern are currently established in Michigan’s forests; there is 
potential for other pests and diseases become established and cause severe damage. 

• Prevention and early detection are critical in addressing forest health issues. 

• Climate change – particularly longer, warmer and wetter growing seasons – could increase the 
incidence and severity of insect and disease outbreaks. 

• Insect- and disease-resistant strains of green ash, white ash, and American beech are being 
propagated. 
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Additional Information 
For more information and data, please click on the links below: 

• ForWarn II 
o Website: Satellite-Based Change Recognition and Tracking 

• Michigan Department of Natural Resources 
o Report: 2018 Forest Health Highlights 
o Website: Forest Health 

• Michigan Invasive Species Coalition 
o Contact List: Michigan Cooperative Invasive Species Management Areas 
o Web Page: Invasive Species Management Areas 

• Midwest Invasive Species Information Network 
o Web Page: MISIN 

• Michigan State University Extension 
o Article: Watch out for these Invasive species that threaten our forests 

• United States Department of Agriculture - Forest Service 
o Website: Forest Health - Mapping & Reporting 
o Workbook: Invasive Plant Species Forest Land Explorer 

https://forwarn.forestthreats.org/
https://www.michigan.gov/documents/dnr/frsthlthhghlghts_513144_7.pdf
https://www.michigan.gov/dnr/0,4570,7-350-79136_79237_81077---,00.html
https://www.michiganinvasives.org/docs/2019_ManagementAreaContactlist.pdf
https://www.michiganinvasives.org/managementareas/
http://www.misin.msu.edu/
https://www.canr.msu.edu/news/what-to-watch-for
https://www.fs.fed.us/foresthealth/applied-sciences/mapping-reporting/data-app-development.shtml
https://public.tableau.com/views/IPSForestLandExplorer-InvasivePlantSpeciesofNRS-FIAC/InvasivePlantSpeciesIntro?:showVizHome=no
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Legal Management Framework 
Michigan Department of Natural Resources (DNR)  

Landscape Assessment of Forest Resources  
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Principle: Maintain legal, institutional and economic framework for forest conservation and sustainable 

management. 

When it comes to forests, nature is ultimately in charge. People can’t force rain, stop all fires or 

encourage trees to grow in conditions that aren’t suited for them. 

But there are plenty of things people can do – including practice, law and policy – to make sure that 

forests have the best possible chance of sustainability and success. 
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https://www.michigan.gov/dnr/0,4570,7-350-79136_79237_86280---,00.html
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Introduction 
Since Michigan’s last Forest Action Plan was completed, many changes have been made in the way that 

the Department of Natural Resources practices forestry with sustainability a focus. 

There's new attention to climate change, first addressed in a plan completed in 2009 with a renewed 

focus on what Michigan can do beginning in 2018.   

The management system for Michigan’s 4 million acres of public forest is certified to a high standard by 

two separate forest certification systems and these vast acres of forest will certainly serve a central role 

as Michigan’s government puts a focus on maintaining a broad suite of forest values and mitigating the 

effects of climate change. The groundwork was laid for this in an amendment to Public Act 451 of 1994, 

which was added in 2004 and sets some parameters for sustainable forestry on state land.  

Government has worked to boost the profile of the forest products industry in many ways. For example, 

state agencies provided data and analysis to help create a favorable climate for the development of a 

$400 million particle board plant in Grayling. 

Forest Products Summit 
In 2012, then-Governor Rick Snyder convened 

a Forest Products Summit with five goals:  

• Increase the economic impact of the 

timber industry to $20 billion 

• Increase exports of value-added forest 

products by 50 percent 

• Increase forest products jobs by 10 

percent within five years 

• Support existing industry 

• Encourage regionally based industry 

development 

Since then, employment in the forest products 

and related industries had risen to 99,000 by 

2018 and the impact of the timber industry had increased to more than $21 billion. 

In 2013, Snyder also called for creation of the Timber Advisory Council, which advises the DNR, the 

Michigan Economic Development Corporation, and the Michigan Department of Agriculture and Rural 

Development on timber management and how to foster the growth of the timber industry in the state. 

The council meets monthly in person or by conference call. 

The Forest Resources Division also has another advisory council, the Forest Management Advisory 

Committee, which includes timber producers, university representatives, those with environmental 

interests, and others. The Forest Management Advisory Committee assists the department in evaluating 

and balancing the environmental, social, and economic opportunities and challenges surrounding forest 

management. 
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In 2018, oversight of the state’s Registered Forester program was transferred from Michigan’s Licensing 

and Regulatory Affairs to the Forest Resources Division. The voluntary program underwent a four-year 

restructuring that includes required continuing education. It also established a Board of Foresters that 

reviews applications, approves individuals for registration and handles complaints. 

Sustainable Forestry 
Since 2012, Michigan’s management system for public forests has been certified to the high standards of 

both the Forest Stewardship Council and the Sustainable Forestry Initiative. State forest practices 

undergo rigorous independent reviews to help ensure that Michigan’s forest management system will 

be effective for generations to come. 

Ongoing audits, both internal and external, help the Division’s forest management units improve 

practices. For example, a 2017 audit of the Grayling unit commended staff for impeccable 

implementation of silvicultural guidelines as well as cooperative wildlife habitat projects, efforts to 

identifying archaeological sites to mitigate damage during intrusive activities and efforts to treat sites 

containing invasive species. 

Public Information 

 

People in the metro Detroit area are seeing commercials promoting the DNR’s forest management 

efforts, and it is boosting their knowledge of forestry. 

The process started with research to help set goals and measure success. 

A survey before the campaign began in fall of 2017 showed that just 49 percent of people in the area 

understood the necessity of logging. That number grew to 55 percent in a follow-up survey conducted in 

2018. People also had a higher understanding that forest management can help prevent the spread of 

disease and harmful insects. 

The public information campaign and the interactive online resources are just two examples of outreach 

that have been developed over the past several years to increase understanding of Michigan’s forest 

management efforts, the products that are derived from the forest and the fact that the DNR’s goal is to 

provide the people with healthy public forests for centuries to come. 
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People who were exposed to the campaign had a higher understanding that forest management helps 

prevent the spread of disease and harmful insects and that logging meets important human needs. The 

public information campaign also boosted awareness of and trust in the DNR. 

The campaign will continue for the foreseeable future, with expansion to markets across the rest of the 

southern Lower Peninsula. 

The public is also invited to share important information through innovative online tools they can use to 

report diseases such as oak wilt and heterobasidion root disease as well as the locations of the invasive 

pest hemlock woolly adelgid. Interactive maps also have been created to help hunters find land that is 

open to the public and to show where fires have taken place across the state to assist morel mushroom 

hunters in finding this forest delicacy. 

Public Act 288 

 

Public Act 288 of 2016 required a statewide inventory of forest roads across both peninsulas and the 

opening of as many as possible of those roads to off-road vehicle use. 

The law means that 5,600 miles of forest roads in the Upper Peninsula are open to off-road vehicle use, 

as are 6,300 miles in the northern Lower Peninsula and nine miles in the southern Lower Peninsula. 

Aside from giving the public greater access to use of the forest roads, the required inventory also gives 

DNR personnel a chance to evaluate important factors such as environmental and resource protection, 

conflicts with adjacent property, user conflict, the conditions of the roads, and wildlife management. 

Maps now are available to the public and will be updated annually. 

To learn more about Public Act 288, click here.  

To view the DNR's road system and find out which roads are opened, closed, or seasonally closed to ORV 

use, click here. 

https://www.michigan.gov/dnr/0,4570,7-350-79119_79148_80679---,00.html
https://midnr.maps.arcgis.com/apps/webappviewer/index.html?id=ffe1b197f0754606b8f62493a28f08ac
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State and Federal Cooperation 
The past few years have also 

seen an increase in state and 

federal cooperation. 

In 2018 the Forest Resources 

Division prepared 2,400 acres 

of timber for sale in Michigan’s 

three national forests as part of 

the Good Neighbor Authority. 

This effort improved forest 

health and wildlife habitat as 

well as providing timber for the 

forest products industry. The 

partnership with the federal 

government is expected to 

continue to grow in future 

years. 

In 2018, DNR fire personnel gained new opportunities and responsibilities through Public Act 80 of 2018. 

Previously, DNR firefighters were allowed to assist with firefighting in other states, but not in operations 

following disasters such as hurricanes, floods, tornadoes or an event such as an oil spill. The DNR may 

send help if personnel with appropriate skills are available. Michigan is always reimbursed for all costs 

incurred when responding to fires and disasters in other states. In 2018, DNR firefighters assisted with 

out-of-state fires on 86 assignments in 11 states and Canada. 

Multi-agency Efforts on Pests 
State, federal and local entities have rallied in the area of forest health to help prevent the spread of 

invasive insects and disease. One excellent example: The hemlock wooly adelgid task force which 

includes a cooperative effort to find and eradicate the sap-sucking insect – known in four west Michigan 

counties currently – before it can spread farther. 

The coordinated effort includes surveys, outreach and education for landowners with hemlock. It also 

includes scientific research, treatment, and regulations on hemlock movement out of the infested 

counties to keep the insect in check. The effort includes a coordinated effort from local Cooperative 

Invasive Species Management Areas, local governments, the DNR and federal partners.  

Similar efforts are currently taking place to identify and stem the spread of oak wilt, which is particularly 

fatal to red oak trees, as well as hetereobasidion root disease, which can devastate red pine plantations. 

Click here to view the Cooperative Invasive Species Management Areas 2019 map and contact list. 

Cooperative Programs 
Michigan’s cooperative forestry programs are reaching new milestones by assisting property owners in 

the city and the countryside to get the greatest possible benefits out of their trees. 

https://www.michiganinvasives.org/docs/2019_ManagementAreaContactlist.pdf
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For example, private woodlands in the Forest Stewardship Program have continued to grow, reaching 1 

million acres among 6,000 landowners. Family forests make up about 45 percent of Michigan’s 20 

million acres of forest. The Tree Farm program, the Michigan Forest Association and other organizations 

also work to help private landowners meet management goals for their forests.  

The Commercial Forest Program has added technology to better serve the landowners who receive a tax 

incentive for managing their forests for long-term timber production. The 2.2 million acres of land in the 

program are available for public hunting, fishing and trapping. The Qualified Forest program, 

administered by the Michigan Department of Agriculture and Rural Development, also offers a tax 

incentive to landowners who manage forests for timber production. Local conservation district foresters 

also are available to provide one-on-one help to landowners.  

The Urban and Community Forestry program has planted trees in Michigan communities, raised 

awareness of the benefits of trees and has provided funding to Michigan State University for a new 

urban forest faculty member. 

More than 150,000 aces statewide are also included in the Forest Legacy Program. The goal is to 

maintain important forest areas as working forests while ensuring conservation of the important public 

benefits that healthy forests provide. 

Summary 
Forestry practices in Michigan’s 4 million acres of public forest are certified sustainable by two outside 

agencies, and an innovative information campaign aims to help people understand why forests are 

important. A 2013 summit has helped guide growth of Michigan’s forest products economy. 

• Michigan DNR’s forest management system is certified by two separate outside entities as 

meeting and maintaining a high standard 

• After a low point during Michigan’s recession, Michigan’s forest products industry is on the 

repoint with direction from a 2013 summit 

• An innovative public information campaign is aimed to help Michigan residents learn more 

about the importance of trees and sustainable forestry 

Additional Information 
For more information and data, please click on the links below: 

• United States Department of Agriculture - Forest Service 
o Ecosystem Services Research 
o Ecosystem Services Featured Links 

 

https://www.fs.fed.us/ecosystemservices/FS_Efforts/research.shtml
https://www.fs.fed.us/ecosystemservices/links.shtml
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Principle: Ensure that the area and resiliency of the forest are maintained or enhanced to ensure that 

the productive capacity of the forest is enough to provide the full suite of forest values. 

Primary productivity refers to the organic material that is the product of photosynthesis. Net primary 

productivity is the organic material that remains after accounting for respiration which uses some of 

those organic compounds. Much of this organic material accumulates in the tree canopy, aboveground 

stem, branches and short-lived leaves and twigs and the underground long- and short-lived roots. Short-

lived components of both above- and belowground growth add to the organic material on the forest 

floor and in the soil. We measure this productivity through annual observations of the biomass of 

various tissues comprising the forest. 

Forest productivity is often used to refer to the productivity of trees which are the dominant producer 

of organic material in a forest. This component of primary productivity is commonly described by gross 

growth volume, mortality volume, net growth volume, harvest or removal volume and net growth 

volume added annually. Other factors which influence primary productivity are climate, soils, 

regeneration, tree numbers and changes in forest area and forest type. 
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Forest Growth at the State Scale 
Data on forest growth are provided by the U.S. Forest Service’s Forest Inventory and Analysis Program 

and all related measures are calculated based on forest land. Forest land is at least 10% stocked by 

forest trees of any size, including land that formerly had such tree cover and that will be naturally or 

artificially regenerated. 

Forest growth is assessed by examining features including gross growth, mortality and harvest volume in 

order to determine the net volume added annually. 

The gross growth volume for all species across all forest land in the state shows a slight increase from 

2006 through 2018, to about 66 cubic feet per acre. On the surface, this should be more than enough to 

maintain all forest values. However, before we can draw this conclusion, we need to account for 

mortality in the forest, or the rate at which trees die. 

 

Annual mortality in terms of lost volume also shows an increasing trend for 2006 through 2018. This is 

not surprising given forest health issues over the last five or six years (beech bark disease and emerald 

ash borer in particular). 
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After accounting for annual mortality, net growth volume averages about 39 cubic feet per acre per 

year. Although there was a very slight decline in net growth volume from 2011 to 2018, the overall trend 

is still increasing. 

 

Harvest removal volume reflects the amount of timber removed or harvested. The information suggests 

that there is a slight increasing trend in removal volume at the state scale. 
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After accounting for loss to mortality, scientists calculate net volume added to the forest. The overall 

trend over time is declining despite the increase from 2006 to 2011. It has the only decreasing trend of 

any of the growth-related variables for Michigan’s forests. 
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Detailed Growth Assessment of Forest Land 
Forest productivity features for the four regions of the state and for individual species can be explored 

through the Power BI tool at the right. A regional summary is described below. 

 

To view the Power BI in a web browser, click here. 

The largest gross growth volume in the state is in the southern Lower Peninsula at 86 cubic feet per acre 

per year. It declines to 42 cubic feet per acre per year in the western Upper Peninsula. The northern 

Lower Peninsula comes in at 59 cubic feet per acre per year and the eastern Upper Peninsula at 45. The 

trend is virtually stable in the western Upper Peninsula and the norther Lower Peninsula. It shows an 

increase in the eastern Upper Peninsula and a decline in the southern Lower Peninsula. Neither is 

statistically significant. 

Annual mortality rate shows a different pattern. The western and eastern Upper Peninsula eco-regions 

have virtually the same mortality rate – 18 cubic feet per acre per year – and both are virtually stable. 

The northern Lower Peninsula has a mortality rate of 16 cubic feet per acre per year but has a strongly 

increasing trend from 2006 to 2016. The southern Lower Peninsula has the highest mortality rate at 39 

cubic feet per acre per year and it’s increasing. This is not surprising, since most of the forest insect and 

diseases enter the state from the south. 

The trend in annual removal rate for all four eco-regions show slightly positive trends 2006 to 2016. The 

western Upper Peninsula is highest at 22 cubic feet per acre per year, followed by the eastern Upper 

Peninsula at 19, the northern Lower Peninsula at 18 and the southern Lower Peninsula at 16. 

In terms of the net volume added to the forest each year, the least is in the western Upper Peninsula at 

7 cubic feet per acre per year. The highest is in the southern Lower Peninsula at 37. The eastern Upper 

Peninsula has 9; the northern Lower Peninsula has 28. The trends are virtually stable for both eco-

https://app.powerbigov.us/view?r=eyJrIjoiMDJlMWYyMjgtZjgxNS00NTg0LWIxZDEtNzcyZTBlYTI0NzRjIiwidCI6ImQ1ZmI3MDg3LTM3NzctNDJhZC05NjZhLTg5MmVmNDcyMjVkMSJ9
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regions in the Upper Peninsula, slightly negative in the northern Lower Peninsula and strongly negative 

in the southern Lower Peninsula. However, none of the declines are statistically significant. 

Western Upper Peninsula 
Gross growth volume

 

Mortality volume
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Net growth volume

 

Harvest removal volume
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Net volume added

 

Eastern Upper Peninsula 
Gross growth volume
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Mortality volume

 

Net growth volume
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Harvest removal volume

 

Net volume added
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Northern Lower Peninsula 
Gross growth volume

 

Mortality volume
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Net growth volume

 

Harvest removal volume
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Net volume added

 

Southern Lower Peninsula 
Gross growth volume
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Mortality volume

 

Net growth volume
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Harvest removal volume

 

Net volume added

 

Tree Numbers on Forest Land 
An assessment of tree numbers is based on three general size classes: 

• Seedlings 

• Saplings: 1- to 5 inches in diameter 

• Trees: larger than 5 inches in diameter when measured at 4.5 feet above the ground, known as 

diameter at breast height (DBH) 

The number of seedlings represent seed germination success, trees 1-5 inches in diameter reflect 

recruitment of seedlings and trees larger than 5 inches in diameter represent trees recruited into the 
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forest canopy. The data for the regions and by species can be explored in the Power BI tool. A brief 

summary discussion is in the next two sections. 

 

To view the Power BI in a web browser, click here. 

Seedling Decrease 
The number of living seedlings less than 1 inch in stem diameter on forest land indicates the success of 

germination and initial establishment. Summarizing this information for all species of trees across the 

entire state shows a downward trend in seedling numbers. 

https://app.powerbigov.us/view?r=eyJrIjoiYmJmZjZiOTUtMTIyOC00NDBiLTg0ZmMtNTE5M2Y1ZGU2MWM1IiwidCI6ImQ1ZmI3MDg3LTM3NzctNDJhZC05NjZhLTg5MmVmNDcyMjVkMSJ9
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An assessment of seedling numbers for nine conifer species shows consistent decline at the state scale. 

The strongest downward trends are for black spruce, white cedar, jack pine and red pine. There is a 

weak downward trend for balsam fir, weak upward trends for white pine and hemlock, and upward 

trends for tamarack and white spruce. 

An assessment of seedlings for broadleaf species also showed a consistent decline in the trend at the 

state scale from 2006 through 2018. Declines were evident for white oak–red oak–hickory, white oak, 

northern red oak, yellow-poplar–white oak–red oak, red maple–oak, sugar maple–beech–yellow birch, 

black cherry, bur oak, cherry–white ash–yellow-poplar, mixed upland hardwood, black ash–elm–red 

maple, sugarberry–hackberry–elm–green ash and red maple upland forest types. The chestnut oak–

black oak–scarlet oak type was relatively stable and black walnut and red maple lowland types showed 

an upward trend in seedling numbers. 

Video: Acorn to Oak Tree Time Lapse 

Gains in Larger Trees 
At the state scale, we see stability in the number of larger trees (including 1- to 5 inches in diameter and 

trees greater than 5 inches in diameter) on forest land during 2006-11 and 2012-18. Conifer species 

show a slight upward trend over the 2012-18 period for trees in the 1-5-inch diameter class, while 

broadleaf species are showing a very slight decline. 

Looking at the trends for trees over both these size categories (trees greater than 1 inch in diameter) for 

the nine conifer species, they are all positive (an increasing trend across both time periods) or slightly 

positive (a negative trend across one of the time periods and a positive trend across the other time 

period). This results in an overall positive trend.  

Conifer trees between 1 and 5 inches in diameter show an increasing trend for all species except jack 

pine, white spruce, black spruce and white cedar; these are decreasing. Conifer trees 5 inches and larger 

show an increasing trend for white pine, hemlock, white spruce and tamarack; a stable trend for red 

pine and balsam fir; and a decreasing trend for jack pine, black spruce and white cedar. 

https://www.youtube.com/watch?v=4BtKAkP5xOk
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Broadleaf species also showed a decreasing trend for trees of both size categories (trees greater than 1 

inch in diameter) at the state scale. In the 1- to 5-inch category, red oak, red maple–oak, red maple–

lowland, red maple–upland showed increasing trends and white oak, sugar maple–beech–yellow birch, 

sugar maple–basswood, black cherry, aspen and white birch showed decreasing trends. 

In the 5-inch and larger diameter classes, white oak, red maple–oak, red maple–lowland, black cherry 

and aspen showed increasing trends and sugar maple–beech–yellow birch, sugar maple–basswood and 
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white birch showed decreasing trends. 

 

Forest Regeneration 
Regeneration refers to the ability of a forest system to replace trees after a disturbance. Disturbance 

related to most native insects and diseases may be minor, with recovery times of three to five years. 

Major disturbances may take 30 to 60 years to fully regenerate the trees. Exotic insects and disease 

damage tend to produce more major disturbances that take 60 to 100 years for regeneration. Stand-

replacing disturbances are all major disturbances that take long time periods for regeneration. In some 

circumstances, recovery of all components of the system may take hundreds of years and the return or 

recovery may be to a different state than existed before the disturbance. 

True resilience is a very difficult term to define due to the complexity of forest systems and it is very 

hard to measure. Resilience truly involves more than the return of trees, but tree regeneration is often 

all that we can readily measure. We assume that other components of the system return as the forest 

once again matures. 

One potential measure of forest regeneration is the length of time that it takes a disturbed stand to 

return to the condition it was in before the disturbance. We can look at all stands that have had stand-

replacing disturbances in the same time period and follow them through to maturity. The successfully 

regenerated portion of the stands from each period would represent a measure of resilience. 

Unfortunately, detailed information on stand-replacing disturbances is only available for some land 

holdings such as the state forest. A different approach for all forest land is required. 

Seedling, sapling and tree numbers by species can be tracked over time. The trend in numbers can be 

followed to provide some landscape-scale assessment of tree regeneration. The assumption is that if 
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trees return, so will other components of the system. This assumption should be supported by focused 

research projects to validate the response. 

 Changes in Forest Area 
One final variable to consider is the total area of forest on the landscape and how it is changing over 

time. There are two sources of data for this measure. The Forest Inventory and Analysis Program (U.S. 

Forest Service) provides an estimate based on a network of sample plots across the landscape. The 

second one is from the National Land Cover Data (U.S. Geological Survey), based on the interpretation of 

remote imagery. 

The Forest Inventory and Analysis data includes forest land that has been harvested and that will return 

to forest as it regenerates. Its land use is still classified as forest. The National Land Cover Data uses a 

different definition of forest that is based on forest cover at the time of the survey. Not all forest has a 

land use that is classified as forest, and not all forest land-use area has forest cover. Consequently, the 

forest area estimates from these two data sources will be different. 

 

The Forest Inventory and Analysis Program began in 1928 with the first data being collected in 1930; 

however, only data from 2006, 2011 and 2018 were used in this assessment because data prior to that 

time is not to the same standard which makes comparisons somewhat difficult. The Forest Inventory 

and Analysis Program estimates forest area for periods ending in 2006, 2011 and 2018. At the state 

scale, the data suggest that the overall forest area increased by 3% (582,396 acres) from 2006 to 2011 

and increased again by 0.9% (178,959 acres) from 2012 to 2018. 
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Changes in cover type area from 2011 to 2018 ranged from 26% loss to gains of up to 55% of the starting 

value from 2006. The most important declines occurred in black spruce (-19%) and white birch (-26%) 

with lesser declines in aspen (-5.4%), white cedar (-5.4%) and in the sugar maple-basswood type (-8.8%). 

The sugar maple–beech–yellow birch (4.4%), tamarack (42.6%), white oak (12.8%), red oak (14%), white 

spruce (34.4%), white pine (47.1%), hemlock (55.7%) and red maple–upland (51%) types had increasing 

trends. 

The National Land Cover Data shows a different result as discussed above. It shows that in 2011, forest 

area in the state declined by 231,570 acres, or 1.2% of what was on the landscape in 2006. The change 

from 2012 to 2016 will added when available. 

Summary 
The growth rate of Michigan trees is virtually stable, but both mortality and the harvest rate are 
increasing. The net volume added to the forest – accounting for total growth, mortality loss and 
harvest – is increasing. 

• The current (2018) gross growth volume averaged across all three types and sizes in Michigan is 
66.4 cubic feet per acre per year and has an increasing trend. 

• The current (2018) harvest removal volume for all trees in Michigan is 22.4 cubic feet per acre 
per year and has an increasing trend. 

• The current (2018) net volume added for all trees in Michigan is 16.1 cubic feet per acre and has 
a slightly decreasing trend. This is accounting for total growth, mortality and harvest removal 
volume. 

• The estimated total number of seedlings of all tree types in Michigan declined from 2006 to 
2018. 

Additional Information 
For more information and data, please click on the links below: 
 

• United States Department of Agriculture - Forest Service 
o Book Chapter: Maintenance of Productive Capacity of Forest Ecosystems 
o Report: Forest Productivity: Producing Goods and Services for People 
o Web Page: Forest Productivity - Northern Forest Futures Project 

https://www.fs.fed.us/nrs/pubs/gtr/gtr_nrs151-chapters/gtr-nrs-151-chapter-4.pdf
https://www.nrs.fs.fed.us/pubs/gtr/gtr_nc246.pdf
https://www.nrs.fs.fed.us/futures/future_conditions/forest_productivity/
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Socio-Economic Benefits 
Michigan Department of Natural Resources (DNR)  

Landscape Assessment of Forest Resources  

Link to this story map 

Link to DNR Forest Action Plan story maps 

Email us for assistance 

Principle: Maintain and enhance multiple, long-term socio-economic benefits to meet the needs of 
societies. 
 
Forest in Michigan provides a wide variety of social and economic benefits. To measure progress 
towards the implementation of sustainable forest management, it is important to monitor changes in 
the products and services provided by forest management in social and economic dimensions. Fifty-four 
percent (20.3 million acres) of land in Michigan is forested, and timberland accounts for 95 percent of 
this forest land. The State of Michigan owns 21 percent of the forest land. 
 
Forests in Michigan are managed for timber production, wildlife habitat, watershed protection, 
biodiversity conservation and forest-based recreation activities (Michigan Forests, 2014). These forests 
have always supported local and state economies and generated employment and income. 
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Area of Timberland 

 
According to 2014 USDA-Forest Service statistics Michigan ranks 12th in the nation in terms of forest 
land area. Based on the recent estimate (2011-2016 inventory years), forest land in Michigan is mostly 
privately owned. Almost 62% of forestland is under private ownership. Family and individuals own 45% 
of forestland, corporate own almost 14%, and 3.3% is owned by other private organizations. In terms of 
public ownership, 2.7 million acres (almost 14%) is the National Forest and 4.2 million acres (20.75%) is 
the state forest (Table 1). 
 

 
Table 1: Area of Forest Land in Michigan by Ownership (2011-2016 Inventory Years) 

Source: FIA (DATIM) https://apps.fs.usda.gov/datim/Default.aspx. 

 
Recent estimates show that 64.61% of timberland is under private ownership, followed by 20.51% under 
state ownership (Table 2). Timberland is the forest land that is producing or can produce more than 20 
cubic feet per acre per year of industrial wood in natural stands. The public timberland remained 

https://apps.fs.usda.gov/datim/Default.aspx
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relatively constant from 1977 to 2014. In 1978, overall in the United States, an estimated 7.8 million 
private owners held 333.1 million acres of forest land. By 2006, family forest owners accounted for 62 
percent of the private forest land. Private forestland in the United States has evolved from a traditional 
family and industrial ownerships into a diverse group of ownerships in the last 30 years. 
 

 
Table 2: Area of Timberland Land in Michigan by Ownership (2011-2016 Inventory Years). 

Source: FIA (DATIM) https://apps.fs.usda.gov/datim/Default.aspx. 

 
Since 1993, corporate forestland ownership (firms such as industrial, TIMOs, REITs, forestry consultants, 
loggers and tree farmers) in Michigan declined by 21.7%, and other private forest owners increased by a 
massive 4,514.7%. Ownership patterns vary across the state. The eastern and western portions of the 
Upper Peninsula and the northern Lower Peninsula have relativity high concentrations of public 
ownership (50, 40 and 42 percent, respectively) compared to the more fragmented forests of the 
southern Lower Peninsula (14 percent). 
 
The US North is the most densely forested region in the United States with 42% of its land-based 
covered by forest. Comprehensive FIA data analysis shows that Michigan’s Upper Peninsula has 45 
percent of the state’s forest land (4.2 and 5.0 million acres for eastern and western Upper Peninsula, 
respectively). The southern Lower Peninsula has the least amount of forest land (3.6 million acres or 18 
percent of forest land) even though it is the largest region. The northern Lower Peninsula has the most 
forest land, with 7.5 million acres. 

https://apps.fs.usda.gov/datim/Default.aspx
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Timber Production 
Forest Inventory and Analysis National Program (FIA) conducts Timber Products Output (TPO) studies to 
estimate industrial and non-industrial uses of roundwood in Michigan. To estimate industrial uses of 
roundwood, all primary wood-using mills in a state are surveyed to determine the location, size and 
types of mills and the volume of roundwood received by product species. Output studies report the size 
and composition of primary wood-using industries, use of roundwood by product, by species and by 
geographic location. FIA conducts logging use studies by visiting a cross-section of logging operations in 
a state to characterize sites logged, trees cut, products taken and residues left behind. Timber removals 
by the source of material and harvest residues generated during logging were estimated from standard 
product volumes using factors developed from previous U.S. Forest Service Northern Research Station 
logging use studies. Michigan’s industrial roundwood receipts data along with out-of-state uses of 
Michigan roundwood were integrated with a regional timber removals database to provide a complete 
assessment of Michigan’s output. 
 

 
 
Table 1 shows the total industrial roundwood receipts in thousand cubic feet by mill types and by 
different survey year. Data shows that pulp and composite product mill share a large percentage of 
volume every survey year compare to other mills. However, the volume receipts by pulp and composite 
product mill compare to other mills has been declining since 1996, whereas volume receipts by sawmills 
increased since 1996. Volume receipt by veneer mill, post, pole, piling mills remains relatively constant. 
 
The 2016 Michigan DNR Mill Survey found that the total volume of roundwood received by Michigan 
mills decreased by 4% from 371 million cubic feet in 2014, to 355 million cubic feet in 2016. Reduced 
consumption in 2016 is believed to have been due in part to poor logging conditions in winter of 
2015/16, lower lumber prices for hard maple, downtime taken by some firms for facility upgrades, and 
tightening outlets for mill residues due to reduced consumption by paper mills of clean softwood 
residues; energy plants of harvest and mill residues; residential pellet manufacturers of mill residues 
following two mild winters and high product inventories. Detailed production data for pulpwood and 
saw logs are available from the USDA-Forest Services annual timber production reports compiled in 
cooperation with the Michigan DNR and the periodic timber production reports. 
 

http://midnr.maps.arcgis.com/apps/webappviewer/index.html?id=a75cedbbefc547dca4e1c340d65ee3cb


 

Updated 03/03/2020  6 

 
 
On the other hand, softwood volume receipts by sawmills increased since 2000 (Table 2). Overall, there 
was an increasing trend of softwood volume receipts from 1990 to 2004. After 2004, softwood volume 
receipts by mills stays relatively constant. Historically, Michigan pulpwood production has declined since 
1997, and 2004 levels were similar to those seen in the late 1980s. Similarly, Table 3 shows the 
hardwood volume receipts by mill types and by different survey year. The hardwood volume receipts by 
sawmills decreased in 2008 and 2010, but increased in 2014. 
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International and National Trade Flows 
One goal set by the DNR and the governor’s Timber Advisory Council was to increase “the export of 
value-added forest products by 50 percent” by the end of 2018. The phrase “value added” has different 
interpretations. In regional economics, it is the sum of wages, rents, interest and profits. In more 
common discourse, it refers to higher stages in the production process (e.g., wooden tables are further 
along in the production process than lumber). Lumber, pallets, medium-density fiberboard, cardboard, 
paper and wood furniture are examples of value-added products. 
 
Economists consider any products shipped from Michigan to be exports, whether they are going to 
international or domestic markets. In fact, domestic wood products and paper exports far exceed 
international exports. Exports sold outside of Michigan bring revenues to the companies within the state 
and support employment in them. Much of Michigan’s forest products industries’ economic output is 
shipped out of state (Figure 1). 
 

 
Figure 1: Michigan direct wood product and paper output, domestic exports and international exports (in millions of 2012 
dollars), 2012. Source: 2012 IMPLAN data; US Department of Commerce, International Trade Administration; and US Census 
Bureau, Commodity Flow Survey. 
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International Exports 
The U.S. Department of Commerce estimated the value of Michigan’s 2016 total international exports at 
$54.7 billion. 
 
With an annual forest products international export value of $541.2 million in 2016, Michigan ranked 
third behind California and Texas in furniture exports. However, Michigan has not fared well in exporting 
wood products and paper. In 2015, Michigan’s exports of wood products were valued at $161.4 million 
(ranked 17th among states), which came close to achieving the export level of 2008, considering 
inflation, before the economic recession. The recession hit the housing industry particularly hard, and 
this in turn depressed the wood products industry across the United States. Michigan’s export of paper 
products in 2016 was $321.9 and ranked 20th in the country. All three industries have shown growth 
and decline over the past five years. 
 

 
Figure 2: Value of International Exports from Michigan for NAICS 321, 322 and 337, in Millions of Nominal Dollars, 2008-2016. 

 

Like exports, imports have fluctuated. Furniture imports, however, have mostly increased. Imports of 
wood products, paper and furniture were, respectively, $529.4 million, $408.8 million and $1,097.2 
million in 2016. Notably, the state is a net importer of wood products, paper and furniture. 
 

 
Figure 3: Value of International Imports from Michigan for NAICS 321, 322 and 337, in Millions of Nominal Dollars, 2008-2016. 
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Import substitution provides an opportunity for expanding Michigan’s forest products industries. Goods 
produced in Michigan need to outcompete similar imported goods in terms of price, quality or cachet 
for import substitution to succeed. The top destinations for U.S. exports were its North American 
neighbors, Canada and Mexico, followed by China. Exporting to China has shown the fastest growth in 
recent years. 

 
Table 4: Value of International Exports from Michigan for NAICS 321, 322 and 337, in millions of nominal dollars, 2008-2016. 

Source: U.S. Department of Commerce, International Trade Administration (http://tse.export.gov/tse/tsehome.aspx). 
 

 
Table 5: Value of international imports to Michigan for NAICS 321, 322 and 337, in millions of nominal dollars, 2008-2016. 

Source: U.S. Department of Commerce, International Trade Administration 
(http://tse.export.gov/stateimports/TSIReports.aspx?DATA=). 

http://tse.export.gov/tse/tsehome.aspx
http://tse.export.gov/stateimports/TSIReports.aspx?DATA=).
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Forest Products Industry Employment 

 
 
Map Legend 
Number of jobs 
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Forestry & Logging 

 
The aggregated forestry sector includes timber tract operations and support activities for forestry. In 
2015, the forestry sector created 684 direct jobs, direct output of $46.6 million and direct labor income 
of $21.5 million. This direct impact generates additional indirect and induced impacts. Hence, the 
forestry sectors generated total 997 jobs, $82.4 million total output and $34 million total labor income. 
 
In 2015, the logging sector created 4,491 direct jobs, $336.9 million direct output and $170 million direct 
labor income. These direct impacts generated a total of 7,214 jobs, $626 million total output and $268.8 
million total labor income. 
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Primary Solid Wood Products and Wood-Based Power 

 
The primary solid wood products and wood-based power is the fourth largest in terms of direct 
employment contribution in Michigan. It includes electric power generation-biomass, sawmills, wood 
preservation, veneer and plywood manufacturing, reconstituted and wood product manufacturing 
industries. In 2015, Primary Solid Wood Products and Wood-based Power sector created 5,096 direct 
jobs, direct output of $1,663 million and direct labor income of $292.6 million. These direct impacts 
generated a total 17,496 jobs, $3,384 million total output and $886 million total labor income. 
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Secondary Solid Wood Products 

 
The secondary solid wood products is the third-largest in terms of direct employment contribution in 
Michigan. The secondary solid wood products industries include engineered wood member and truss 
manufacturing, wood windows and doors manufacturing, cut stock, resawing lumber, and planning, 
other millwork, including flooring, wood container and pallet manufacturing, manufactured home 
manufacturing, prefabricated wood building manufacturing, and all other miscellaneous wood product 
manufacturing. In 2015, Secondary Solid Wood Products created 7,305 direct jobs, $1,345.8 million 
direct output, and $375 million direct labor income. These direct impacts generated total 15,476 jobs, 
$2,592.5 million total output and 4787 million total labor income. 
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Wood Furniture 

 
Wood furniture is the largest category in terms of direct employment contribution in Michigan. Wood 
furniture industries include wood kitchen cabinet and countertop manufacturing, upholstered 
household furniture manufacturing, non-upholstered wood household furniture manufacturing, 
institutional wood furniture manufacturing, wood office furniture manufacturing, custom architectural 
woodwork and millwork manufacturing, and showcase, partition, shelving, and locker manufacturing. 
The wood furniture sector’s direct employment increased by 73.2% since 2012. In 2015, the wood 
furniture industry created 10,283 direct jobs, $2,039 million direct output, and $648 million direct labor 
income. These direct impacts generated total 20,443 jobs, $3,611.1 million total output and 1,158 
million total labor income. 
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Pulp, Paper and Paperboard 

 
The pulp, paper, and paperboard sectors are the second smallest in terms of direct employment 
contribution in Michigan. The pulp, paper, and paperboard include pulp mills, paper mills, and 
paperboard mills. The pulp, paper, and paperboard sector’s direct employment decreased by 10.7 % 
since 2012. The pulp, paper, and paperboard industry had the highest employment and second highest 
labor income multipliers; the forestry and logging industries had the lowest employment multipliers. 
The pulp, paper and paperboard industry sectors created 3,086 direct jobs, $2,547 million direct output, 
and $327.8 million direct labor income in 2015. These direct impacts generated total 14,558 jobs, $4,475 
million total output and 946 million total labor income. 
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Secondary Paperboard and Other Paper Products 

 
The secondary paperboard and other paper products sectors are the second-largest in terms of direct 
employment contribution in Michigan. The sector’s direct employment increased by 10.5 % since 2012 
and it had the second-highest direct employment contributions. Two sectors within the industry 
provided the highest level of employment and output: paperboard container manufacturing, and paper 
bag and coated and treated paper manufacturing. The secondary paperboard and other paper product 
sectors created 8,472 direct jobs, $4,036 million direct output, and $615 million direct labor income in 
2015. These direct impacts generated total 23,051 jobs, $6,454.8 million total output and $1,396 million 
total labor income. 
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Forest Products Industry Total Output 
Click on the filters and charts in the Power BI to explore the data. To view outside the story map, click 
here. 
 
The direct contributions of Michigan’s forest products industries in 2015 were $12 billion in output 
(2015 dollars) and $2.5 billion in labor income. Total contributions, including direct, indirect and induced 
effects, were $21.2 billion in output and $5.5 billion in labor income. All of these measures exceeded the 
2012 estimates and highlighted positive growth in aggregate. 
 
In fiscal year 2014, state forest timber sales generated a harvest volume of about 897,000 cords 
accounting for 19.5 percent of the statewide harvest, $45.5 million in revenue, and expenses of about 
$12.1 million to facilitate these harvests, mostly in personnel costs. Therefore, about $3.76 in revenue 
was generated for every dollar spent. The economic impact of timber sales can be described in two 
categories: impacts related to the volume of timber made available to the local economy (timber 
harvesting, exporting and processing), and impacts of program staff and materials expenditures (timber 
harvest support activities). 
 
In summary: 

• More than 5,900 total jobs, including about 2,200 forest products industry jobs, were 
supported. 

• Twenty-eight private sector jobs were supported by each state Forest Resources Division timber 
sales job.  

• Total labor income was $334 million, total value added was $497 million and total output was 
$1.4 billion. 

• Most of the economic contribution from the DNR timber sale program resulted from the sale 
and processing of the volume of timber harvested.  

• Most of these activities occurred in the Upper Peninsula and northern Lower Peninsula. 

• DNR timber sales represented about 16 percent of the statewide forest products industry’s total 
employment and value added. 

https://app.powerbigov.us/view?r=eyJrIjoiMDRmYTA5Y2ItODhjOS00ZDdiLTljYTAtZWE2ZWI5YTJhYzA1IiwidCI6ImQ1ZmI3MDg3LTM3NzctNDJhZC05NjZhLTg5MmVmNDcyMjVkMSJ9
https://app.powerbigov.us/view?r=eyJrIjoiMDRmYTA5Y2ItODhjOS00ZDdiLTljYTAtZWE2ZWI5YTJhYzA1IiwidCI6ImQ1ZmI3MDg3LTM3NzctNDJhZC05NjZhLTg5MmVmNDcyMjVkMSJ9
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Production and Consumption of Forest Values 
Forest-based recreation activities such as hunting, fishing, wildlife watching, camping, and hiking are an 
important to many people, and recreation makes an essential contribution to the Michigan economy. 
Most recreational expenditures occur in rural communities, which capture a large share of the spending 
by providing goods and services to recreationists. In 2011, 4.4 million people age 16 and older fished, 
hunted, or watched wildlife in Michigan. Of those, 1.7 million fished, 529,000 hunted, and 3.2 million 
participated in observing, feeding, and photographing wildlife (USFWS, 2011). People spent $6.1 billion 
on wildlife recreation in Michigan. Of that total, trip-related expenditures were $1.8 billion, and 
equipment expenditures totaled $3.2 billion. The remaining $1.1 billion was spent on licenses, 
contributions, land ownership and leasing, and other items. (USFWS, 2011). 
 
Indirect and induced effects arise when industries provide goods and services for recreationalists. Direct 
effects occur when recreationalists spend money to buy recreation equipment at retail stores and 
recreational related services (e.g., food, lodging, transportation, rental vehicles, fees). Indirect effects 
are initiated by the directly impacted sectors (i.e., retail and service stores) making purchases from local 
companies in order to create their product (e.g., the retailer purchases recreation-related inventory 
from manufacturers, pays employees, and utility bills and other costs of operation). These companies 
then make local purchases from other local industries, and the rounds of indirect effects continue until 
all remaining indirect effects are derived from industries outside the region. Induced effects are 
generated as a result of employees in the directly and indirectly impacted industries spending their 
wages on locally produced goods and services (e.g., employee spending at local restaurants, paying for 
utilities and groceries). The total economic contribution is the value of production required to meet all 
the needs stemming from the initial activity. 
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Value of Recreational Hunting in Michigan 
In 2011, there were 529,000 residents and nonresidents 16 years and older who hunted in Michigan. 
Resident hunters numbered 501,000, accounting for 95 percent of Michigan hunters. Residents and 
nonresidents hunted 11 million days in 2011, an average of 21 days per hunter. Residents hunted 10.8 
million days in Michigan, or 98 percent of all hunting days. There were 507,000 Michigan residents ages 
16 and older who hunted in the United States in 2011 for a total of 11.4 million days. An estimated 99 
percent of all Michigan residents who hunted did so in their home state. Of all hunting days by Michigan 
residents, 95 percent, or 10.8 million, were spent pursuing game in their home state. All hunting-related 
expenditures in Michigan totaled $2.3 billion in 2011. Trip-related expenses, such as food and lodging, 
transportation, and other trip expenses, totaled $271 million: 12 percent of total expenditures. 
Expenditures for food and lodging were $105 million, and transportation expenditures were $144 
million. Other trip expenses, such as equipment rental, totaled $22 million for the year. The average 
trip-related expenditure per hunter was $513. 
 
Hunters spent $1.3 billion on equipment, which comprises 56 percent of all hunting expenditures. 
Hunting equipment (e.g., guns, ammunition) totaled $408 million and made up 31 percent of all 
equipment costs. Hunters spent $909 million on auxiliary equipment (tents, special hunting clothes) and 
special equipment (boats, vans), accounting for 69 percent of total equipment expenditures for hunting. 
The purchase of other items, such as magazines, membership dues, licenses, permits, and land leasing, 
and ownership, cost hunters $750 million; 32 percent of all hunting expenditures. 
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Value of Wildlife Watching in Michigan 
About 3.2 million U.S. residents ages 16 and older feed, observe or photograph wildlife in Michigan. 
Most of them, 90 percent (2.9 million), enjoy their activities close to home. 
 
People who travel at least one mile from home to enjoy wildlife are called “away-from-home” 
participants. In 2011, away-from-home wildlife watchers numbered 958,000, nearly a third of wildlife 
watchers in Michigan. More than 80% lived in Michigan and the rest were tourists. The majority also 
photographed wildlife. 
 
Since some individuals engaged in more than one of the away-from-home activities during the year, the 
sum of wildlife observers, feeders and photographers exceeds the total number of away-from-home 
participants. Michiganders spent 9.5 million days engaged in away-from-home wildlife-watching 
activities in their state. They spent 8.6 million days observing and 4.9 million days photographing 
wildlife. 
 
In 2011, 2.9 million state residents also enjoyed observing, feeding and photographing wildlife within 
one mile of their homes. Among this around-the-home group, 2.3 million fed, 1.7 million observed and 
1.7 million photographed wildlife around their homes. Another 248,000 participants maintained natural 
areas of a one-quarter acre or more for wildlife; 239,000 maintained plantings to benefit wildlife; and 
402,000 visited parks or natural areas within a mile of home to see wildlife. 
 
Summing the number of participants in these six activities results in an estimate that exceeds the total 
number of around-the-home participants because many people participated in more than one type of 
around-the-home activity. Nearly a quarter of Michigan’s around-the-home wildlife watchers also 
enjoyed wildlife away from home. 
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Value of Recreational Fishing Activities in Michigan 
Link to Pure Michigan’s Michigan Fishing Trips Commercial 
 
In 2011, 1.7 million people ages 16 years and older fished in Michigan. Of this total, 1.4 million anglers 
(80 percent) were state residents, and 347,000 (20 percent) were nonresidents. Anglers fished a total of 
28.2 million days in Michigan- an average of 16 days per angler. State residents fished 26.0 million days, 
or 92 percent of all fishing days in Michigan. Nonresidents fished 2.2 million days in Michigan- 8 percent 
of all fishing days in the state. A vast majority of Michigan residents who fished anywhere in the United 
States did so in their home state. There were 1.5 million Michigan residents ages 16 and older who 
fished in the United States in 2011 for a total of 26.7 million days. An estimated 95 percent of all 
Michigan residents who fished did so in their home state. Of all fishing days by Michigan residents, 97 
percent, or 26 million were in their home state. 
 
All fishing-related expenditures in Michigan totaled $2.4 billion in 2011. Trip-related expenditures, 
including food and lodging, transportation, totaled $1.1 billion, about 45 percent of all fishing 
expenditures. Expenditures for food and lodging were $374 million, and transportation expenditures 
were $344 million. Other trip expenses, such as equipment rental, bait, and cooking fuel, totaled $374 
million. Each angler spent an average of $624 on trip-related costs during 2011. Anglers spent $1.1 
billion on equipment in Michigan in 2011, 46 percent of all fishing expenditures. Fishing equipment 
(rods, reels, lines, etc.) spending totaled $259 million, or 23 percent of the equipment total. Auxiliary 
equipment expenditures (tents, special fishing clothing, etc.) and special equipment expenditures 
(boats, vans, etc.) amounted to $859 million, or 77 percent of the equipment total. The purchase of 
other items, such as magazines, membership dues, licenses, permits, stamps, and land leasing and 
ownership, amounted to $216 million, or 9 percent of all fishing expenditures. 

https://youtu.be/eho2FwG-o9Q
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Wildlife Harvest 
A survey of deer hunters was conducted following the 2017 hunting seasons to estimate hunter 
participation, harvest and hunting effort. In 2017, an estimated 574,127 hunters spent 8.7 million days 
afield. Statewide, the number of people hunting decreased significantly by 2% between 2016 and 2017. 
Hunters harvested about 376,000 deer. 
 
Harvest increased significantly by 10% between 2016 and 2017. Statewide, nearly 50% of hunters 
harvested a deer in 2017. About 22% of hunters took an antlerless deer and 36% took an antlered buck 
in 2017. About 15% of deer hunters harvested two or more deer of any type. About 6% of hunters 
statewide harvested two antlered bucks. Levels of satisfaction with numbers of deer seen, bucks seen, 
deer harvested and overall experience increased significantly in 2017. 
 
Statewide, 53% of hunters were satisfied with their overall hunting experience in 2017. About 206,000 
hunters used a crossbow during the 2017 archery season, and they harvested about 93,000 deer. About 
14% fewer individuals purchased a deer hunting license in 2017 than 10 years ago in 2007. Although the 
overall number of license buyers declined from 2007, an increased number of people younger than 12 
years of age and people older than 54 purchased licenses in 2017. About 11% of the license buyers in 
2017 were younger than 17 years old. 
 
Nearly 50% of deer hunters indicated that deer numbers and harvest has decreased during the last five 
years, while nearly an equal proportion of hunters indicated that deer numbers and harvest were 
unchanged. About 56% of hunters statewide indicated that they would like to see deer numbers stay the 
same during the next five years, while 39% of hunters wanted deer numbers to increase. 
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Summary 
Michigan’s forests have always supported local and state economies. In 2015, the economic 
contribution of forest industries was more than $20 billion, supporting 99,000 jobs. People spent $6.1 
billion on forest-based activities such as hunting, fishing, and wildlife watching in 2011. 

• Forest Resources in Michigan provides substantial economic benefits, supports local and state 
economies and generates employment and income. 

• State forest timber sales generated a harvest volume of about 897,000 cords, $45.5 million in 
revenue, and expenses of about $12.1 million to facilitate these harvests, mostly in personnel 
costs in 2014. About $3.76 in revenue was generated for every dollar spent. 

• Forest-based recreation activities such as hunting, fishing, wildlife watching, camping, and hiking 
are important to many people, and these recreation activities makes an essential contribution to 
the Michigan economy and people’s quality of life. 

Additional Information 
For more information and data, please click on the links below: 

• Michigan Department of Natural Resources 
o Report: Forest Products Industries’ Economic Contributions to Michigan’s Economy – 

2017 Update 
o Interactive map based on the 2016 mill survey results: Active Sawmills 

• United States Department of Agriculture 
o Report: Forests of Michigan, 2017 
o Report: Michigan Timber Industry – An Assessment of Timber Product Output and Use, 

2008 

• Unisted States Department of the Interior – Fish & Wildlife Service 
o Report: 2011 National Survey of Fishing, Hunting, and Wildlife-Associated Recreation 

https://www.michigan.gov/documents/dnr/2016ForestProductsIndustriesContributions_535055_7.pdf
https://www.michigan.gov/documents/dnr/2016ForestProductsIndustriesContributions_535055_7.pdf
http://midnr.maps.arcgis.com/apps/webappviewer/index.html?id=a75cedbbefc547dca4e1c340d65ee3cb
https://www.fs.fed.us/nrs/pubs/ru/ru_fs153.pdf
https://www.fs.fed.us/nrs/pubs/rb/rb_nrs93.pdf
https://www.fs.fed.us/nrs/pubs/rb/rb_nrs93.pdf
https://www2.census.gov/programs-surveys/fhwar/publications/2011/fhw11-mi.pdf
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Conservation and Maintenance of Soil 
Resources 

Michigan Department of Natural Resources (DNR)  

Landscape Assessment of Forest Resources  

Link to this story map 

Link to DNR Forest Action Plan story maps 

Email us for assistance 

Principle: Protect and maintain soil fertility to regulate ecological processes and conserve critical forest 

values. 

Trees need soil and water to thrive, but trees also are essential in regulating the flow of surface water 

and groundwater flowing through soil. Soil and water are closely linked in forested ecosystems.  
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Introduction 
Simply by growing, forests can deplete organic matter and nutrients in soil. Forest management 

activities can have both negative and positive effects on soil values. So can other activities such as 

agriculture and urbanization.  

For example, road construction can cause the loss of soil organic matter and loss of nutrients. This also 

can occur as a result of fire, erosion and soil compaction, when grains of soil are pressed tightly 

together, reducing pore space between them. Agriculture can impact soil through nutrient loss, erosion 

and soil compaction. Urbanization can change the nature of soil through compaction, redistribution of 

topsoil, loss of organic matter in soil and erosion.  

http://midnr.maps.arcgis.com/apps/MapJournal/index.html?appid=a51cf2d9cf2b412a90495821199a607e
http://midnr.maps.arcgis.com/apps/MapJournal/index.html?appid=a51cf2d9cf2b412a90495821199a607e
https://www.michigan.gov/dnr/0,4570,7-350-79136_79237_86280---,00.html
mailto:DNR-GIS@michigan.gov?subject=Forest%20Action%20Plan
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Soil is characterized by large spatial and temporal variations resulting in a complex system. It can be 

difficult and expensive to monitor and interpret the changes in quantity and quality of soil. Assessment 

of soil in Michigan will be confined to metrics for which data is currently available, recognizing that more 

sophisticated assessments may be required in the future.  

Some metric values are not currently available except in some relatively small areas such as soil 

moisture (not available) and site quality index and soil organism population (very limited availability).  

Values for other metrics are only recently available. For example, soil compaction information is not 

available for the periods ending in 2006 and 2011.  

Values for which we currently have data are discussed below, but as of mid-June we do not have the 

analysis of the 2016 National Land Cover Data, so we were unable to include these latest values or the 

assessment of soil compaction. These assessments will be added when the data are available and 

assessments have been completed.  

The current assessment is based on data from the 2006 and 2011 National Land Cover Data sets.  

Assessment Scale 
The strong linkage between soil and water results in the metrics being reported based on watersheds, 

which are measured on different scales according to the Hydrological Unit Code (HUC). HUC 6 scale 

watersheds have been chosen for reporting here.   

A hydrologic unit describes the area of land upstream from a specific point where the stream 

contributes water runoff, often referred to as a drainage area. It is delineated by starting at a designated 

outlet point (usually a stream or river mouth) and proceeding to follow the highest elevation of land that 

divides the direction of surface water flow. 
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Important Soil Characteristics 
Soil characteristics that area important for us to consider are slope and soil erodibility as unstable or 

actively eroding soils can often be identified by the presence of stream-borne sediment. 

Slope 
The mean slope value (in degrees) is a measure associated with how the watershed differs from the 

horizontal or how flat it is. In general, the steeper and longer the slope, the faster water runs off and the 

greater the potential for erosion. The accompanying graph shows that Michigan is relatively flat, with 

the highest mean slopes occurring near Lake Superior in the Upper Peninsula. 

 

Soil Erodibility 
Soil erodibility is expressed by the K factor which represents both the susceptibility of soil to erosion and 

the rate of runoff. The higher the K value, the more susceptible the soil is to erosion. The accompanying 

graph shows that Michigan soils have relatively low erosion values, ranging from 0.17 to 0.32, with the 

highest values occurring on medium textured soils associated with agricultural areas in the Lower 

Peninsula. 



 
 

Updated 03/03/2020  4 

 

Stream-borne Sediment 
The accompanying graph shows the mean proportion of HUC 12 watersheds within the HUC 6 

watershed with sediment issues. At this scale, the issues are small. 

 



 
 

Updated 03/03/2020  5 

Wetlands 
Wetland areas are important to soil conservation, as they tend to slow the flow of surface water as well 

as the flow of streams and rivers. Wetlands reduce the threat of erosion and allow suspended sediments 

to settle to the bottom from the water column. Total wetland area has declined between 2006 and 

2011, as shown in the graph below. The largest declines have occurred in the Upper Peninsula in the 

Northwest Lake Michigan watershed and in the Lower Peninsula in the Northeast Lake Michigan, 

Saginaw, Southeast Lake Michigan and the St. Clair-Detroit watersheds. 

 

Natural Vegetation 
Natural vegetation cover also helps to protect soil from erosion and from drought. Natural vegetation is 

most abundant on the northern watersheds.  
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Natural vegetation cover in the state has declined by approximately 404,234 acres between 2006 and 

2011 and no HUC 6 watershed has shown any increase. 
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Agricultural Land 
Soil disturbance is a characteristic of agricultural land and can result in soil loss through wind and water 

erosion.  

 

Agricultural land is by far most common in the Lower Peninsula where agricultural land has increased by 

621,563 acres between 2006 and 2011 in Michigan. 
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Urban and Impervious Surfaces 
Urban areas and rural development result in compacted soil and impervious surfaces such as concrete 

and asphalt that reduce soil function and increase run-off. This, in turn, can cause erosion and create 

sedimentation in rivers.  

 

Although urban area in Michigan has declined somewhat over the period between 2006 and 2011, the 

amount of impervious surface area remained relatively unchanged. 
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Compacted Soil 
Soil compaction can and does occur outside of urban areas, where we traditionally expect issues 

regarding impervious surface area and increased run-off. Compacted soils can occur in timber-sale areas 

associated with log-landing areas. These areas are usually small, and soil compaction is usually minor 

and short-term since regeneration of vegetation is encouraged once logging has ended. Michigan has 

10,565 miles of trails, of all types and widths, which translates into 14,828 acres of surface area and an 

additional 7,048.6 acres of concentrated recreational areas. All this area has compacted soils over the 

long-term. Trail types were classified by three width types: narrow trails (basically single-track hiking, 

biking and skiing trails for example) with an average of 3 feet in width; medium-width trails (double-

track equestrian and groomed ski trails and snowmobile trails, for example) with an average of 10 feet in 

width; and wide trails (such as rail trails) with an average width of 12 feet. The graph below summarizes 

this information for the state for 2016 (similar data is not available prior to 2016). 
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Michigan has made a statewide effort to develop a trail system that will show off the state’s scenic 

beauty, and the network is extensive and expanding. It is important to understand the extent of soil 

compaction caused by trails. All mapped trails were assigned a mean width and with the length of the 

trail was used to calculate the area of soil compaction in each HUC 12 watershed. The results showed 

that only 0.08% of the land area in the state has compacted soils due to trails. You can see how soil 

compaction is distributed among the four eco-regions of the state in the following two graphs: one 

showing the percent of the land area with compacted soils from trails and concentrated recreation areas 

and one showing the area of soil compaction by trail type in each of the four eco-regions. 



 
 

Updated 03/03/2020  11 

 

 

Summary 
Michigan’s soil resources appear to be in good shape, but natural vegetation cover and wetland areas 
declined between 2006 and 2011, while agricultural area increased. 
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• Soil resources in Michigan seem to be in good shape, but more information, such as soil 
measure data, would help confirm this conclusion 

• Natural vegetation cover and wetland area declined between 2006 and 2011 

• Agricultural area increased during 2006 to 2011, likely at the expense of natural vegetation and 
wetlands 

Additional Information 
For more information and data, please click on the links below: 

• Michigan Department of Natural Resources and Michigan Department of Environment, Great 
Lakes, and Energy 

o Survey: Michigan Background Soil Survey 2005 (Updated 2015)  
• Michigan State University 

o Website: Geography of Michigan - Soils 
o Website: Soil erodibility and the K factor 

• Michigan United Conservation Clubs 
o Chapter: Landowner's Guide to Knowing Your Soil 

• United States Department of Agriculture – Natural Resources Conservation Services 
o Survey: Published Soil Surveys for Michigan 

▪ Website: Web Soil Survey (WSS) 
▪ Website: Soil Surveys 

• Videos 
o Forest Soil Time Lapse 
o How Trees Help Create Healthy Soil 
o Soil Conservation 
o Why is Soil So Important? 
o 7 Ways to Conserve Soil Moisture 
o K factor derivation 
o Soil Erosion: using RUSLE 

 

https://www.michigan.gov/documents/deq/deq-rrd-MichiganBackgroundSoilSurvey_495685_7.pdf
http://geo.msu.edu/extra/geogmich/soils.html
http://www.iwr.msu.edu/rusle/kfactor.htm
http://www.michigandnr.com/publications/pdfs/huntingwildlifehabitat/Landowners_Guide/Habitat_Mgmt/Planning/Knowing_Your_Soil.htm
https://www.nrcs.usda.gov/wps/portal/nrcs/surveylist/soils/survey/state/?stateId=MI
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
https://www.nrcs.usda.gov/wps/portal/nrcs/mi/soils/surveys/
https://www.youtube.com/watch?v=ECh52Nt8WXc
https://www.youtube.com/watch?v=6mDVziX2Bg4
https://www.youtube.com/watch?v=LvIMzlVZ30U
https://www.youtube.com/watch?v=H_YXEh0eQD4
https://www.youtube.com/watch?v=UUgqV5nc5ho
https://www.youtube.com/watch?v=akWzKe-A9U8
https://www.youtube.com/watch?v=wKgI4JO-j1U
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Conservation and Maintenance of Water 
Resources 

Michigan Department of Natural Resources (DNR)  

Landscape Assessment of Forest Resources  

Link to this story map 

Link to DNR Forest Action Plan story maps 

Email us for assistance 

Principle: Manage stream and river systems to maintain the riverine ecological systems, including water 

quantity and quality. 

Water quantity and quality are two of the most important ecosystem services provided by forests. 

Forest cover and composition can be influenced by forest management activities such as harvesting, 

renewal and afforestation. These, in turn, can influence the quantity and timing of streamflow, which is 

water flowing through rivers at any given time. 
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Introduction 
Changes in forest cover can have corresponding changes in streamflow, however, changes in forest 

cover of less than 20% may be difficult to detect at any degree of confidence. Streamflow can be 

influenced through the development of new forest (afforestation), permanent loss of forest cover, the 

growth rate of the forest (faster growth slows the movement of water through the system) and the age 

of the forest (older forests have a larger root system, greater water need, transpire more water back to 

the atmosphere and intercept more rainfall before it reaches the ground). 

 Streamflow production and the associated transport of sediments, chemicals and organic debris flows 

through the landscape based on complex interactions of climate, vegetation, soil characteristics and 

http://midnr.maps.arcgis.com/apps/MapJournal/index.html?appid=6b5311cba1294b5ca031e06b27d69fd5
http://midnr.maps.arcgis.com/apps/MapJournal/index.html?appid=6b5311cba1294b5ca031e06b27d69fd5
https://www.michigan.gov/dnr/0,4570,7-350-79136_79237_86280---,00.html
mailto:DNR-GIS@michigan.gov?subject=Forest%20Action%20Plan
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topography within a given catchment or watershed (Roberts 2001). The transport of sediments, 

chemicals and organic debris into water bodies is related to the amount of impervious surface in the 

watershed, such as parking lots or streets, and creates a host of issues related to the health of water 

resources. Additionally, non-point source pollution -- derived from contaminants washed off the surface 

by storm water runoff -- is a leading threat to water quality (Arnold and Gibbons 1996). 

Forest removal through wildfire or harvesting have only a short-term impact on water flow since they 

usually regenerate rapidly after disturbance. Disturbance that involves the soil can cause an export of 

nutrients from the site (especially nitrogen), but the major issue comes from the contribution of 

sediment to water courses where it becomes a suspended contaminant or smothers the bottom. Rain 

splash erosion particularly enhances sediment production from areas where trees, understory and litter 

have been removed or reduced and soil compaction further promotes runoff (Roberts 2001). Forest 

harvesting can potentially be a source of increased stream sediment, which comes through construction 

and maintenance of roads to access timber sites as well as use of tracks and unpaved roads. 

Assessment of water in Michigan will be confined to the assessment of metrics for which data are 

currently available, recognizing that more sophisticated assessments may be required in the future. 

Some metric values are not currently available for most watersheds, such as flow data, water quality 

data and aquatic organism population. 

Currently available measurements are for the periods ending in 2006 and 2011, using the National Land 

Cover Data (NLCD) for those years. Analysis of the 2016 National Land Cover Data is forthcoming and will 

be added when the data are available and assessments have been completed. 

Assessment Scale 
Arnold and Gibbons (1996) suggested assessment based on watersheds and Riemann et al. (2008) 

proposed an assessment method based on Hydrological Unit Code 12 (HUC 12) watersheds. HUC is an 

acronym for Hydrologic Unit Code. Every hydrologic unit is identified by a unique HUC consisting of 2 to 

12 digits based on the levels of classification in the hydrologic unit system. 

A hydrologic unit describes the area of land upstream from a specific point where the stream 

contributes water runoff, often referred to as a drainage area. It is delineated by starting at a designated 

outlet point (usually a stream or river mouth) and proceeding to follow the highest elevation of land that 

divides the direction of surface water flow. 

The HUC 12 drainage areas are called sub-watersheds and typically range from 15 to 62 square miles 

(10,000 to 40,000 acres) in size. This level will be used for the analysis. However, until 2016 data are 

available, the HUC 12 assessment will be aggregated upwards to the HUC 6 level, which is referred to as 

a basin, of which there are 352 in the United States, 15 of them in Michigan. 

The water in Michigan’s watersheds is characterized by two types: water bodies or lakes and streams or 

rivers of all sizes. 

Excluding the Great Lakes, there are 3,672,745 acres of water bodies in the Michigan’s HUC 6 

watersheds. 
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There are also 83,604 kilometers of streams and rivers. 
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Natural Vegetation Cover 
Natural vegetation cover plays a key role in the quantity and quality of water, specifically in terms of 

stream flow volume and rate of discharge into the Great Lakes. We generally know that the southern 

Lower Peninsula is the least-forested of the four regions in the state due to more agricultural and urban 

development, so the summary of natural vegetation cover for the state by HUC 6 watershed comes as 

no surprise. 

 

What may in fact be surprising is that that almost all HUC 6 watersheds are above 20% natural cover 

except for western Lake Erie, which only recently fell below that level. 

Natural vegetation cover in every watershed has declined from 2006 through 2011. 
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Agriculture Area 
By far the majority of agricultural land is in the Lower Peninsula and most of that is in southern half of 

the peninsula. There have been slight increases in agricultural land in all HUC 6 watersheds from 2006 to 

2011. 

 

http://midnr.maps.arcgis.com/apps/MapJournal/index.html?appid=6b5311cba1294b5ca031e06b27d69fd5
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Urban Area 
Urban area in the watersheds range from a low of 1.38% to a high of 8.45%. 

The highest urban development is in the St. Clair-Detroit watershed and the smallest urban areas are, 

not surprisingly, in the Upper Peninsula. 

Although all the changes have been very small, some of the urban areas have actually decreased. 

 

http://midnr.maps.arcgis.com/apps/MapJournal/index.html?appid=6b5311cba1294b5ca031e06b27d69fd5&edit
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Related to urban areas in the watershed is a measure of impervious surface area. Impervious surfaces, 

such as parking lots, buildings and paved roads, shed water and any dissolved contaminants, thereby 

influencing stream flow and water quality. 

The graph below shows the proportion of impervious surface by HUC 6 watershed for 2006 and 2011. 

Since it also has the largest urban area, it is not surprising that the St. Clair-Detroit watershed has the 

largest portion of impervious surface area. 

 

Although changes in the area of impervious surface have been very minor, some have gone up and some 

have decreased. 

http://midnr.maps.arcgis.com/apps/MapJournal/index.html?appid=6b5311cba1294b5ca031e06b27d69fd5&edit
http://midnr.maps.arcgis.com/apps/MapJournal/index.html?appid=6b5311cba1294b5ca031e06b27d69fd5&edit
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Riparian Zones 
The riparian zone represents the interface between land and water and is important ecologically 

because of its important role in soil, water and biological diversity conservation. The riparian zone is 

characterized by the presence of hydrophilic (water-loving) plants which typically like to have their roots 

wet. For the purposes of the National Land Cover Data, the riparian zone encompasses 330 feet on 

either side of a stream or river, or the area 330 feet out from the shoreline on lakes and other water 

bodies. The riparian zone should not be confused with a riparian buffer which is a management 

construct used to protect aquatic systems and has varying widths depending on factors such as slope of 

the adjacent land and the purpose of the protection. 

The importance of the riparian zone is underscored by the proportion of each HUC 6 watershed that is 

actually considered riparian. 



 
 

Updated 03/03/2020  9 

 

Riparian zone area ranges from a low of 38% to a high of 73%. Nearly half -- 48% -- of the non-Great 

Lakes area of the state is considered to be riparian zone. 

So, the proportion of the riparian zone that has natural vegetation is key to both regulating water 

quantity and water quality – the more trees, shrubs and other plants in the riparian zone, the better 

flow regulation and water quality become, discounting any contaminants from a specific point source. 

The vegetation in riparian zones of Michigan ranges from 70% at the high end to 18% at the low end in 

the western Lake Erie watershed. 
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The natural cover in riparian zones declined over the 2006 to 2011 period. 
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Another feature of the riparian zone is the amount of emergent herbaceous wetland, characterized by 

erect, rooted plants and commonly known as marshes, fens or sloughs. 

Wetlands of this type have the capability to slow streamflow, regulate flow or discharge rates, and allow 

contaminants such as sediment to settle out of the water. 

The proportion of the riparian zone that is emergent herbaceous wetland is shown in the accompanying 

graph for HUC6 watersheds for 2006 and 2011. 

 

This and the next figure show that in some HUC6 watersheds the area of emergent herbaceous wetlands 

has increased over the period, and that emergent wetlands in some areas have decreased. 
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Summary 
Natural vegetation cover assessed at the HUC 6 scale shows that only the western Lake Erie watershed is 

below 20%. Overall, natural vegetation has declined in all HUC 6 watersheds between 2006 and 2011. 

The proportion of agricultural land increased in all HUC 6 watersheds between 2006 and 2011. Urban 

area and the area of impervious surface changed in a mix of increases and decreases although all 

changes were relatively small. 

Riparian zones make up about half of Michigan’s land area even without including the Great Lakes 

shoreline. Natural vegetation in riparian zones of the HUC 6 watersheds range form a high of 70% to a 

low of 18% with all watersheds showing declines over the 2006 to 2011 period. 

The area of emergent herbaceous wetlands in the HUC 6 riparian zones ranges from nearly 12% to less 

than 1%, with increases in area mostly confined to the Upper Peninsula watersheds. 

• At the HUC 6 scale, all watersheds except western Lake Erie are over 20% natural vegetation 

cover, although the percentage declined in all watersheds between 2006 and 2011 

• The proportion of agricultural land increased in all watersheds between 2006 and 2011 

• Urban area decreased slightly in 11 of the 15 HUC 6 watersheds 
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• Impervious surface area increased in seven watersheds, declined in six and did not change in 

two 

• Nearly half of Michigan is riparian zone, excluding the Great Lakes shoreline 

Additional Information 
For more information and data, please click on the links below: 

• International Union of Forest Research Organizations 
o Book: Roberts, J. 2001. Catchment and process studies in forest hydrology: implications 

for indicators of sustainable forest management. In: Raison, R.J., Brown, A.G. and Flinn, 
D.W. (eds) 2001. Criteria and Indicators for Sustainable Forest Management. IUFRO 
Research Series 7. CABI Publishing, Oxon, UK. pp. 259-310. 

• Journal of the American Planning Association 
o Book Chapter: Arnold, Jr., Chester L. and Gibbons, C. James. 1996. Impervious surface 

coverage: the emergence of a key environmental indicator. Journal of the American 
Planning Association, Vol. 62, No. 2. Pp 243-258. 

• United States Department of Agriculture - Forest Service 
o Web Page: Forests to Faucets 

• Water Education Foundation 
o Website: Aquapedia: Watershed 

• Videos 
o Keeping Healthy Riparian Areas 
o Riparian Degradation and Recovery 
o Riparian Zones 
o “What is a Watershed?” 
o USGS: Hydrologic Unit Codes (HUCs) within the Watershed Boundary Dataset (WBD) 

 

https://www.iufro.org/publications/series/research-series/article/2001/01/01/research-series-7-criteria-and-indicators-for-sustainable-forest-management/
https://www.esf.edu/cue/documents/Arnold-Gibbons_ImperviousSurfaceCoverage_1996.pdf
https://www.esf.edu/cue/documents/Arnold-Gibbons_ImperviousSurfaceCoverage_1996.pdf
https://www.fs.fed.us/ecosystemservices/FS_Efforts/forests2faucets.shtml
https://www.watereducation.org/aquapedia/watershed
https://www.youtube.com/watch?v=uooepB3wAO8
https://www.youtube.com/watch?v=vdnBl-qlMU4
https://www.youtube.com/watch?v=KF-wYMS7S7Q
https://www.youtube.com/watch?v=QOrVotzBNto
https://www.usgs.gov/media/videos/hydrologic-unit-codes-hucs-within-watershed-boundary-dataset-wbd
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Wildland Fire 
Michigan Department of Natural Resources (DNR)  

Landscape Assessment of Forest Resources  

Link to this story map 

Link to DNR Forest Action Plan story maps 

Email us for assistance 

Principle: Fire can contribute to the overall health and vitality of the forest. 

Michigan has roughly 20 million acres of forest land, about half of its total geographic area. Both 

wildfires and prescribed burns, collectively called wildland fire, happen here. Click here to view the Fire 

Report dashboard for wildfires. 
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Introduction 
In Michigan, the DNR has lead responsibility for wildfire response on state and private lands. Federal 

agencies, such as the U.S. Forest Service, are responsible for wildfire response on federal lands. The DNR 

collaborates with and provides training for township, village and city fire departments on wildfire 

prevention and suppression. 

http://midnr.maps.arcgis.com/apps/MapJournal/index.html?appid=5eff35c52e85461fa8472f1520ddb922
http://midnr.maps.arcgis.com/apps/MapJournal/index.html?appid=5eff35c52e85461fa8472f1520ddb922
https://www.michigan.gov/dnr/0,4570,7-350-79136_79237_86280---,00.html
mailto:DNR-GIS@michigan.gov?subject=Forest%20Action%20Plan
https://app.powerbigov.us/view?r=eyJrIjoiNmJiMTAwMjItNDEyYy00MjFiLWI3NGYtNjUyMWU1ZmI4YTg2IiwidCI6ImQ1ZmI3MDg3LTM3NzctNDJhZC05NjZhLTg5MmVmNDcyMjVkMSJ9
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From 2006-2018, the state responded to an average of 434 wildfires per year. The average over the 

2011-18 period has declined to 396 fires per year, reflecting efforts at fire prevention as well as a 

number of wet springs. In addition, municipal fire departments in Michigan responded to an average of 

4,000 wildfires per year from 2009-2018. 

 

Wildfires impact around 8,000 acres of non-federal land in most years. In severe fire years, fires have 

impacted more than 34,000 acres. Severe fire years are often associated with drought and dominated by 

at least one large fire. For instance, the total of 34,080 acres burned in 2012 was dominated by the 

extensive Duck Lake Fire in the eastern Upper Peninsula. It burned more than 21,000 acres and cost $2.4 

million to suppress. 

The high number of fires and the low average fire size in most years reflects Michigan’s excellent fire 

suppression program. Michigan emphasizes early detection and rapid response to keep wildfires small. 

Wildfires impact less than 0.04% of the forest land in a typical year, while a bad fire year can impact up 

to 0.14% of the total forest land. However, some areas of the state are at high risk for damage from 

large, fast-moving fires. Forested areas with a conifer cover type, especially jack pine, are at high risk for 

catastrophic fires that can burn thousands of acres in as little as a few hours, threatening homes and 

other private property. The Duck Lake Fire, for example, burned most of its 21,000 acres in one 

afternoon, destroying 110 structures. 

Michigan DNR actively works to reduce wildfire risk to communities in high risk areas. A common 

method of reducing wildfire hazard is to harvest trees and conduct prescribed burns in key areas to 

create fire breaks that will slow the spread of any future wildfires in that area and allow firefighters to 

more effectively suppress those fires. 
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The state provides significant assistance to local fire departments. The DNR trains local firefighters in 

wildfire suppression techniques; acquires federal surplus equipment for firefighting; operates the 

Roscommon Equipment Center to develop new firefighting equipment for all agencies in Michigan and 

beyond; and works with communities to develop wildfire prevention programs and Community Wildfire 

Protection Plans. 

 

Wildfires and Fire Weather 
Most fires occur during 

periods of high or very high 

fire weather danger, 

primarily in late March 

through early June. Most 

acreage burned also occurs 

during those fire danger 

ratings. There are very few 

extreme fire danger days; 

on those that do occur, 

extensive fire prevention 

messaging through media 

releases, interviews and 

signs has been used to 

successfully minimize the 

number of ignitions. 
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Michigan DNR maintains a network of weather stations across the state and provides support for the 

public website Great Lakes Fire and Fuels to provide current and historical fire weather and fire danger 

rating information to the public and all agencies in the state. 

Wildfire and Human Habitation 
Many people want to live in or near forests. This area is often referred to as the Wildland Urban 

Interface. It may be beautiful and pleasant to live at the edge of the forest, but the increasing number 

of residences and outbuildings in forested landscapes also means more people and their homes are 

exposed to wildfire risk.  

 

https://glff.mesowest.org/map/#/c4516,-8652,7/g1/mc/vadjc/s/n/zt
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Causes of fires with DNR Response, 2014-2018 

 

Nearly all wildfires in Michigan (98%) are caused by humans. Debris burning is the most common cause. 

Only 2% are caused naturally by lightning. As more people live and enjoy recreational activities in 

forests, there is an increased potential for new wildfire ignitions. Continued wildfire prevention 

education is key to mitigating that increased risk, including reminding people of the need for a burn 

permit. 

 

https://www.michigan.gov/dnr/0,4570,7-350-79136_79237_80917_81046---,00.html
https://www.michigan.gov/dnr/0,4570,7-350-79136_79237_80917_81046---,00.html
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Wildfires by Region and Forest Cover Types 

 

Chart: In the eastern Upper Peninsula (EUP), 44,584 acres were burned by wildfires from 2006 to 2008. 

In the western Upper Peninsula (WUP), 5,703 acres were burned. In the northern Lower Peninsula (NLP), 

29,938 acres burned, and in the southern Lower Peninsula (SLP), just over 4,000 acres burned.  

Wildfires are not spread equally across the state. The greatest acreage burned over the last 10 years is in 

the eastern Upper Peninsula, largely due to two large fires: Duck Lake and Sleeper Lake. 

Wildfires are also not spread evenly among cover types, as some are far more flammable than others. 

By far most of the forest acreage burned is in the pine cover types, with the exception of the southern 

Lower Peninsula. 
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In the southern Lower Peninsula, most acreage burned is grass, followed by the “other” category 

(consisting of cover types that were not clearly defined when the records were created). Oak-hickory 

forest dominates the known forested areas that were burned. 
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Prescribed Fire in Michigan 

 

Michigan has a very robust prescribed fire program that sees an average of 89 prescribed fires per year 

from 2007 to 2018.  

 

Click here to learn more about DNR prescribed fires in the Prescribed Burns story map. 

Prescribed burns from 2007 to 2018 totaled 76,274 acres and ranged from a low of 2,291 acres to a high 

of 10,490 acres for an average of 6,356 acres a year. 

https://midnr.maps.arcgis.com/apps/Cascade/index.html?appid=83ae8c76c7124fb6ad991bc5a98ce777
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Since wildland sites in Michigan tend to burn most readily in the spring, most prescribed burns are 

completed in the spring season. However, since prescribed burn objectives can often be met in other 

seasons, and since firefighting resources are most busy with wildfire suppression in spring, Michigan has 

been working to shift more burning to other seasons when possible. The greatest demand for prescribed 

fire management has been in state game areas and state parks in the southern Lower Peninsula. 

Most prescribed burns have been carried out to control invasive species and to improve or maintain 

wildlife habitat in prairies and savannas. These landscapes are common in the southern Lower 

Peninsula, so it is not surprising that most burns take place there, followed by the northern Lower 

Peninsula. Burns are also carried out to help regenerate forests throughout the state and to reduce 

wildfire risk as described above. 
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Additional charts 

Acres Treated by Prescribed Fire in the Lower Peninsula, 2007-2018 

 

Acres Treated by Prescribed Fire in the Upper Peninsula, 2007-2018 
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Prescribed Fires by Ecoregion, 2007-2018 

 

Acres Burned by Prescribed Fire by Ecoregion, 2007-2018 
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Summary 
• The largest impact of fire is in the eastern Upper Peninsula and the northern Lower Peninsula 

• The increasing area of the Wildland Urban Interface is exposing more homes and structures to 

the threats of wildfire 

• Wildfire most often occurs in forests that historically adapt by fire: jack pine, white pine, red 

pine and oak-hickory cover types 

• In most years, there are more acres of prescribed fire than wildfire. Most prescribed burns are 

conducted in non-forest areas to control invasive species and create wildlife habitat. They are 

also used to encourage regeneration and reduce fuel loads 

In most years, Michigan has more acres of prescribed fire than wildfire. However, the trend of people 

building homes in wildland areas increases the threat of losing structures to wildfire, especially in high-

risk landscapes. Michigan works cooperatively across all levels of government to strategically invest in 

wildfire prevention, risk-reduction, and suppression. 

Additional Information 

• Power BI: Fire Report Dashboard 
• Story Map: Prescribed Burns 
• Video: Michigan Burn Permit - Wipe Away Fires 
• Website: Permission to Burn (Burn Permit) 
• Website: Great Lakes Fire and Fuels 

 

https://app.powerbigov.us/view?r=eyJrIjoiNmJiMTAwMjItNDEyYy00MjFiLWI3NGYtNjUyMWU1ZmI4YTg2IiwidCI6ImQ1ZmI3MDg3LTM3NzctNDJhZC05NjZhLTg5MmVmNDcyMjVkMSJ9
https://midnr.maps.arcgis.com/apps/Cascade/index.html?appid=83ae8c76c7124fb6ad991bc5a98ce777
https://www.youtube.com/watch?time_continue=9&v=Xad8UEgkGl8
http://www.michigan.gov/burnpermit
https://glff.mesowest.org/map
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