Sub-Indicator: Forest Cover
Riparian Zone
Overall Assessment
Status: Fair
Trends:
10-Year Trend (2006-2016 for U.S. and 2008-2018 for Canada): Unchanging
Long-term Trend: Undetermined
Rationale: Forested cover in the riparian zone of water bodies is high in the Lake Superior basin (96%), moderate in
the Michigan, Huron, and Ontario basins (65 – 78%) and low in the Lake Erie basin (35%) based on satellite
imagery. Trends in forested cover (2006 – 2016 in U.S. and 2008 – 2018 in Canada) in riparian zone are showing a
small increase in the Lake Superior basin (+1.1%) and unchanging conditions in Michigan, Huron, Ontario, and Erie
basins. The northern watersheds have much higher rates of forested riparian zones than watersheds in the south,
where there is much greater development and agriculture.
Similarly, forested lands are a large percentage of total land area within the Lake Superior (85%) and Huron (62%)
basins, a moderate percentage in the Lake Michigan (54%) and Ontario (48%) basins and low percentage in the
Lake Erie basin (20%) based on satellite imagery. Trends in forest cover across the lake basins are very similar to
the riparian zone assessments, showing small increases in the Lake Superior basin (1.2%) and unchanging
conditions in the Michigan, Huron, Ontario, and Erie basins.

Lake-by-Lake Assessment
Lake Superior
Status: Good
10-Year Trend (2006-2016 for U.S. and 2008-2018 for Canada): Improving
Long-term Trend: Undetermined
Rationale: Riparian zones in the Lake Superior basin have high forest cover overall (96%) and have been increasing
on the U.S. side of this basin (+3.5%). The Lake Superior basin also has a high overall forest cover. These data
suggest that there is unlikely to be long-term impairment of water quality due to forest cover change.

Lake Michigan
Status: Fair
10-Year Trend (2006-2016 for U.S. and 2008-2018 for Canada): Unchanging
Long-term Trend: Undetermined
Rationale: Riparian zones in the Lake Michigan basin have moderate forest cover overall (66%). Northern
watersheds within this basin have high forest cover in riparian zones, while southern watersheds have reduced
cover that may decrease water quality and ecosystem integrity. There is a similar pattern for forest cover in this
basin, with high forest cover in the northern watersheds, while southern watersheds have low forest cover. These
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data suggest there is some potential in southerly watersheds to have impairments in water quality and ecosystem
integrity due to forest cover change.

Lake Huron (including St. Marys River)
Status: Fair
10-Year Trend (2006-2016 for U.S. and 2008-2018 for Canada): Unchanging
Long-term Trend: Undetermined
Rationale: Riparian zones in the Lake Huron basin have moderate forest cover overall (78%). Northern watersheds
within this basin have high forest cover in riparian zones, while southern watersheds have reduced cover that may
decrease water quality and ecosystem integrity. There is a similar pattern for forest cover in this basin, with high
forest cover in the northern watersheds, while southern watersheds have low forest cover. These data suggest
there is some potential in southern watersheds to have impairments in water quality and ecosystem integrity due to
forest cover change.

Lake Erie (including St. Clair-Detroit River Ecosystem)
Status: Poor
10-Year Trend (2006-2016 for U.S. and 2008-2018 for Canada): Unchanging
Long-term Trend: Undetermined
Rationale: Riparian zones in the Lake Erie basin have low forest cover overall (35%). The trend (between 2006/08
and 2016/18) are unchanging on both the U.S. and Canada sides of the basin. This basin also has low forest cover,
which has also remained unchanged on both sides of the basin. These data suggest that there is a large potential
for water quality problems and risks to ecological integrity due to forest cover change.

Lake Ontario (including Niagara River and International section of the St. Lawrence River)
Status: Fair
10-Year Trend (2006-2016 for U.S. and 2008-2018 for Canada): Unchanging
Long-term Trend: Undetermined
Rationale: Riparian zones in the Lake Ontario basin have moderate forest cover overall (65%). Similarly, most
watersheds in the Lake Ontario basin have moderate forest cover, which has remained unchanged over the
2006/08 to 2016/18 period on both sides of the basin. These data suggest there is a potential for water quality
problems and risks to ecological integrity due to forest cover.

Status Assessment Definitions
Implications for water quality and quantity are difficult to establish, but the data provide insight on general trends in
forest sustainability. Healthy, vigorous forests are crucial to basin ecosystem health. Interpreting the data with
respect to forest health, however, will require additional assistance from forestry experts and stakeholders.
Suggested status for riparian zones:
Good: >80% forest cover in riparian zones
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Fair: 50 – 80% forest cover in riparian zones
Poor: <50% forest cover in riparian zones
Undetermined: Data are not available or are insufficient to assess condition of the ecosystem components

Trend Assessment Definitions
Forest cover within riparian zones
Improving: increasing % of forest cover within riparian zones > 1%.
Unchanging: no change in the % of forest cover within riparian zones ≤ ± 1%
Deteriorating: decreasing % of forest cover within riparian zones and changing if < - 1%
Undetermined: Data are not available or re insufficient to assess condition of the ecosystem components

Endpoints and/or Targets
Endpoints are not yet established. Establishing endpoints requires consensus on desired forest cover patterns.

Sub-Indicator Purpose
The purpose of this sub-indicator is to quantify forest cover in riparian zones in relation to its role in performing
hydrologic functions, providing essential processes (e.g., evapotranspiration and nutrient transport), and protecting
the physical integrity of the watershed (e.g., erosion control), all of which are necessary for supplying high quality
water.

Ecosystem Objective
To have a forest composition and structure that reflects natural ecological diversity (i.e., under present climate
conditions) of the region.
This sub-indicator best supports work towards General Objective #9 of the 2012 Great Lakes Water Quality
Agreement which states that the Waters of the Great Lakes should “be free from other substances, materials, or
conditions that may negatively impact the chemical, physical, or biological integrity of the Waters of the Great
Lakes.”

Measure
This sub-indicator will measure, using remote sensing, the percent of forest cover within riparian zones of watersheds by lake basin, over time.
For the purposes of this sub-indicator, the riparian zone is defined as a 30 metre buffer around all water bodies that
has forest cover. Water bodies include water polygons, 2-sided rivers, arc-based streams and intermittent streams
available where identified.
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For the purposes of this sub-indicator, forest cover is defined as forested land or land regenerating to forested land
that was disturbed as a result of forest harvest operations or natural disturbance (fire, insect, or blow down). Cover
types were identified from Landsat satellite imagery. Forest cover includes areas classified as forests as well as
treed/woody wetlands. With the higher resolution data now available on the Canadian side of the basin a decision
was made to include shrubby lands (brush/alder, shrub/scrub) under forest for both jurisdictions given the functionally similar role to forest in riparian areas (e.g., canopy cover and erosion prevention). This change resulted in an increase in the amount of forest area. Efforts are made for the classified remote sensing data to be done in a consistent and comparable methodology between jurisdictions and across time intervals.

Ecological Condition
This sub-indicator includes the percent of forested lands within riparian zones by watershed, over time as the main
component being assessed. The percent of forested lands within watershed by lake basin, over time is also included
to support and provide context for the lake-by-lake and overall assessments.
Decades of research and monitoring have shown that water draining forested watersheds is of high quality, as
measured by sediment yields, nutrient loadings, contaminant concentrations and temperatures. Increased forest
coverage within a riparian zone decreases the amount of runoff and erosion (nutrient loadings, non-point source
pollution and sedimentation) and increases the capacity of the ecosystem to store water. Riparian zones can also
regulate and helping to maintain water temperatures. Forest cover also contribute to many other ecosystem
services, including controlling soil erosion, increasing groundwater infiltration, stabilizing shorelines and mitigating
storm run-off. Leaf litter and woody debris provide critical food and habitat for fish and other aquatic wildlife.
Although there are different roles of non-forest vegetation in maintaining water quality and quantity, forest cover in
riparian areas is a good representation of water protection.
In general, an increase in forest cover improves water quality. Ernst (2004), in a small survey of municipal water
systems, showed that water treatment costs can be directly related to the degree of forest cover in the source
watershed. The function she developed suggests that treatment costs are lowest at levels of forest cover above
~60%. Other studies have been less successful in discovering empirical relationships between forest cover and the
economics of municipal water supplies.
Where watersheds have experienced large land-use changes due to agricultural activities or urban and suburban
development, increased forest coverage within a riparian zone can mitigate many of the potentially harmful impacts
on water bodies. Forested riparian zones can decrease the amount of surface runoff to water bodies (reducing
erosion), mitigate nutrient loadings from fertilizer application and other non-point source pollutants and increases
the capacity of the ecosystem to store water. Riparian zones are also important sources of energy and material to
aquatic systems and help regulate water temperatures. Thus the amount of forest in riparian zones (30 metre buffer
around all water bodies which includes water polygons, rivers, streams and intermittent streams where identified)
within each lake basin is the component being used to assess the conditions within this sub-indicator. The status
assessment is determined using the following criteria: Good = >80% forest cover in riparian zones; Fair = 50 – 80%
forest cover in riparian zones; and Poor = <50% forest cover in riparian zones. For trends, a trend is considered
unchanging if change is ≤ ± 1% and changing if > ± 1%. Overall forest cover in a lake basin is used as additional
information to provide a larger context.
The riparian zone was assessed by creating a 30 metre buffer around all waterbodies and using it as a mask on the
forest cover data layers. On a lake basin level (Figure 1), the Lake Superior basin has 96% of its riparian zones
identified as forested, with moderate level of forest in riparian areas for Michigan (66%), Huron (78%), and Ontario
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(65%). Only 35% of riparian zones in the Lake Erie basin is forested (Table 1). There is also substantial variation at
the tertiary watershed level with each of the lake basins (Figure 2). The northern watersheds have much higher
rates of forested riparian zones than watersheds in the south, where there is much greater development and
agriculture.
Assessing trends in the forest cover within the riparian zone sub-indicator has proven difficult. Whereas the status
of forest cover can be readily assessed through analysis of carefully checked and referenced satellite data, these
data are usually available for single points in time. For this report, satellite imagery data was employed for the U.S.
portions of the lake basins from 2006 to 2016 and for the Canadian portions of the basins from 2008 and 2018.
Trend analysis showed that riparian forest is improving for Lake Superior basin (1.1%) and unchanging for
Michigan, Huron, Erie and Ontario. These trends should be interpreted with some caution, particularly on the
Canadian side of the basins given the dramatic changes in imagery type, resolution and partitioning of land classes.
A longer record (>20 years) with consistency in imagery and methods is required in order to identify trends with any
degree of reliability.
Patterns in forest cover within watersheds show similar findings to the forest cover in riparian areas. Figure 3
shows the tertiary watersheds draining into the Great Lakes and their level of forest cover. There is a strong NorthSouth gradient evident in the degree of forest cover as would be expected given a similar gradient in population and
agricultural activity. In the Lake Superior basin, 85% of the land area is forested (Table 2). In all the other basins,
forests have been replaced by development and agriculture, leaving forest to occupy 54% (Michigan), 62% (Huron),
20% (Erie) and 48% (Ontario) of the basins (Table 2). However, it must be noted that within any given basin, there
are watersheds with fair to good forest cover (Figure 4). Table 2 shows that in the all basins are showing
unchanging conditions in forests within all basins, with the exception of the Lake Superior basin where there is a
small increase (1.2%) in forest.

Linkages
The well-documented ability of forested lands to produce high quality water and in particular for forested riparian
areas to protect water resources has linkages to many other sub-indicators. In particular, forest cover within riparian
areas contribute directly to reducing nutrient and other non-point source pollutants, sediment loadings to the
tributaries and lakes, and help to mitigate negative impacts of atmospheric deposition. Indirectly, the high quality
water emanating for forested areas supports diverse aquatic communities. Climate change, through its effects on
forest composition and function and on local hydrological processes is likely to affect the ability of forests to
produce high quality water, although the magnitude and direction of these affects are not well known. For example,
a decline in total annual runoff due to increased air temperatures and/or drier conditions in many Great Lakes basins
may lead to increased concentrations of nutrients and contaminants in tributary waters. The timing of nutrient and
contaminant release may also change if drier conditions lead to their retention within soils until flushed in episodic
storm events. Also, changes in forest composition, due human activities (e.g., forest management) or natural vectors
(e.g., emerald ash borer, an invasive species), may affect water quality and/or quantity.
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Assessing Data Quality
Data Characteristics

Agree

Data are documented, validated, or quality-assured
by a recognized agency or organization

X

Data are from a known, reliable and respected
generator of data and are traceable to original
sources

X

Geographic coverage and scale of data are
appropriate to the Great Lakes Basin

X

Data obtained from sources within the U.S. are
comparable to those from Canada

X

Uncertainty and variability in the data are
documented and within acceptable limits for this
sub-indicator report

X

Data used in assessment are openly available and
accessible

Yes

Neutral or
Unknown

Disagree

Not
Applicable

Data can be found below

Data URL
Canada (Ontario)
Geohub watershed layer (recently updated, extracted subset attached)
https://geohub.lio.gov.on.ca/datasets/mnrf::great-lakes-st-lawrence-basin-watersheds-glbw
Geohub rivers/streams layer or Ontario Hydro Network – Hydrographic Line –
https://geohub.lio.gov.on.ca/datasets/mnrf::ontario-hydro-network-ohn-hydrographic-line
Geohub lakes layer or Ontario Hydro Network – Waterbody – https://geohub.lio.gov.on.ca/datasets/mnrf::ontariohydro-network-ohn-waterbody
Forest Resources Inventory Products – not currently available online part of management planning dataset https://www.ontario.ca/page/forest-resources-inventory
Geohub Southern Ontario Land Resource Information System (SOLRIS) v2 (2009-11 data) https://geohub.lio.gov.on.ca/datasets/southern-ontario-land-resource-information-system-solris-2-0
Geohub Southern Ontario Land Resource Information System (SOLRIS) v3 (2011-15) –
https://geohub.lio.gov.on.ca/datasets/southern-ontario-land-resource-information-system-solris-3-0
Geohub provincial land cover 2002 (with 2008 updates) – https://geohub.lio.gov.on.ca/datasets/provincial-landcover
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United States
National Land Cover Dataset 2006 (NLCD 2006; [Fry et al. 2011]) and 2016 (NLCD 2016; [Yang et al 2018]),
https://www.mrlc.gov/data?f%5B0%5D=category%3Aland%20cover&f%5B1%5D=year%3A2016
National Hydrography Dataset (NHD) (waterbodies, areas and flowlines) - shapefiles at: http://prd-tnm.s3-websiteus-west-2.amazonaws.com/?prefix=StagedProducts/Hydrography/NHD/HU8/HighResolution/Shape
or as a geodatabase at: http://prd-tnm.s3-website-us-west2.amazonaws.com/?prefix=StagedProducts/Hydrography/NHD/HU8/HighResolution/GDB/

Data Limitations
•

Lack of consensus on the desired percentage of forested land in the Great Lakes Basin, for each lake basin
or riparian zones (and the desired size of the riparian zone itself) makes it difficult to determine the specific
implications.

•

No historical ‘range of variation’ of forest cover data is available to establish trends to help assess potential
changes to ecosystem function and diversity. E.g. what was the natural and historical context for the basins? Do some function well at 50% cover? Did some only ever have 40% cover? However, for the purposes
of this sub-indicator, the suggested thresholds will be used based on best professional judgement.

•

Data may not be available for all private lands in the Great Lakes Basin of Canada so a complete assessment of forests may not be available.

Additional Information
This sub-indicator is based upon the Montreal Process Criteria and Indicators for the Conservation and Sustainable
Management of Temperate and Boreal Forests, Third Edition, December 2007 specifically Criterion 4 (Conservation
and Maintenance of Soil and Water Resources), Element 4.1 (Protective Function), Indicator 4.1.a.
Authors will consider rolling up the two measures reported into one overall assessment in the future. One option
may be to use the ratio of Riparian: Total Forest Cover. Values closer to 1 would indicate forested area is preferential to riparian areas whereas low values would indicate that forested areas are not in riparian areas.
U.S. data are available from U.S.D.A. Forest Service, Forest Inventory and Analysis Database (USFS, FIADB; Burrill
et al. 2018). Raw data available online at: https://www.fia.fs.fed.us/tools-data/default.asp. These are statewide data
sets and therefore require geo-processing using GIS software to extract data relevant to the Great Lakes basin only.
There are 7 integrated epochs of US land cover products between 2001 and 2016 (i.e., 2001, 2003, 2006, 2008,
2011, 2013, and 2016), with 2006 and 2016 used in this assessment. The Ontario Ministry of Natural Resources
and Forestry (OMNRF) is the sole jurisdiction on the Canadian side of the Great Lakes with relevant terrestrial data.
Summary inventory processing and geo-processing for basin-specific information is also required for Ontario data.
Ontario forest resource inventory data is only available for forest management units of Central and Northern Ontario
and must be combined with alternate remote sensing data interpreted for southern Ontario. Harvest data for
southern Ontario are not collected as private land is not within the jurisdiction of the Ontario Ministry of Natural
Resources and Forestry. The landcover data used for the 2008 assessment is based on 2002 imagery with 20042008 updates based on actual harvest, disturbance and renewal layers at 30 m resolution. The landcover data used
for the 2018 assessment is a new and more detailed imagery at resolution of 5 m (northern Ontario) and 15 m
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(southern Ontario). The new data at higher resolution provides better differentiation in smaller features and moving
forward will allow for better future assessment of change. For 2018 assessment, of the 24.4 million hectares
assessed; 16.9 million ha compare landcover 2008 to 2018 FRI, 700 000 ha not updated, based on landcover 2008
(primarily Manitoulin Island) and 6.8 million ha updated based on 2009 vs. 2015 SOLRIS data. Also, two additional
watersheds were added north of Lake Nipigon in Lake Superior Basin.
Estimating forest cover by remote sensing is widely used and generally reliable. However, many of the available
datasets do not contain the long time series needed to adequately assess trends. Regular assembly of cross-border
data sets are needed to measure changes in forest cover and to understand the drivers of change. Forest inventory
data (e.g., USFS Forest Inventory and Analysis database) are also useful but Canada lacks an equivalent system.
There also remains the challenge of integrating both forest inventory systems and remote sensing data across
jurisdictions due to differences in goals and methodologies.
It is acknowledged that forest type and the age structure and composition of forests as a function of types and
intensity of disturbance influence water quality and quantity. Although it may be desirable to expand the analysis to
include these factors, devising a way to consistently compile and calculate indicators given the different sources of
data remains a challenge. It is also recognized that a standard 30 m buffer may not be sufficient to protect water
bodies and assessing different or variable buffer sizes might be more beneficial.
The following potential measures for future reporting could include:
•

Forest roads and water crossings

•

Area of disturbance (natural and anthropogenic disturbance)

•

Forest age structure and composition

•

Variable buffer width
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Table 1. Percent of forest cover in riparian zones and percent change by basin for U.S. (2006 and 2016) and
Canada (2008 and 2018) and combined U.S. and Canada Great Lakes region. Data was based on summing forest
cover types in a 30 m buffer around all water bodies. Forest cover was identified from Landsat satellite imagery for
U.S. and Canada (Ontario). Sources: U.S. National Land Cover Database 2006 (Fry et al. 2006), 2016 (Yang et al.
2018) and Ontario Landcover 2002 (2004-2008 updates), FRI 2008, SOLRIS 2009 (OMNRF 2015, Forest
Sustainability and Information Section, unpublished data) and FRI 2018 and SOLRIS 2015 (Forest Resources
Inventories (OMNRF 2020, Forest Sustainability and Information Section, unpublished data).
Riparian Forest Riparian Forest
2006 (ha)
2016 (ha)
U.S. Basin
Superior
175,791
181,864
Michigan
297,540
299,914
Huron
103,744
104,794
Erie
107,862
107,569
Ontario
112,925
113,651
Total:
797,862
807,792

% Change in Amount of
Riparian
Riparian
Forest
Forest 2016
3.5%
87.8%
0.8%
65.8%
1.0%
61.3%
-0.3%
38.4%
0.6%
65.1%
1.2%
62.7%

Class
Value
Good
Fair
Fair
Poor
Fair
Fair

Canada Riparian Forest Riparian Forest
Basin
2008 (ha)
2018 (ha)
Superior
768,993
773,493
Michigan
Huron
720,239
726,571
Erie
60,430
60,240
Ontario
206,613
208,533
Total:
1,756,275
1,768,837

% Change in Amount of
Riparian
Riparian
Forest
Forest 2018
0.6%
98.6%
0.9%
-0.3%
0.9%
0.7%

81.7%
30.6%
65.3%
80.8%

Class
Value
Good
Good
Poor
Fair
Fair

Great
Lake
Basin
Superior
Michigan
Huron
Erie
Ontario
Total:

Riparian
% Change
Amount of
Forest
in Riparian Riparian Forest
Riparian Forest
Class
Forest
2016/18
2006/08 (ha) 2016/18 (ha)
Value
944,784
955,357
1.1%
96.3% Good
297,540
299,914
0.8%
65.8% Fair
823,983
831,365
0.9%
78.4% Fair
168,292
167,809
-0.3%
35.2% Poor
319,538
322,184
0.8%
65.2% Fair
2,554,137
2,576,629
0.9%
74.1% Fair

Table 2. Percentage of forest cover and percent change by lake basin for U.S. (2006 and 2016) and Canada (2008
and 2018) and combined U.S. and Canada Great Lakes region. Forest cover was identified from Landsat satellite
imagery for U.S. and Canada (Ontario). Sources: U.S. National Land Cover Database 2006 (Fry et al. 2006), 2016
(Yang et al. 2018) and Ontario Landcover 2002 (2004-2008 updates), FRI 2008, SOLRIS 2009 (OMNRF 2015,
Forest Sustainability and Information Section, unpublished data) and FRI 2018 and SOLRIS 2015 (Forest Resources
Inventories (OMNRF 2020, Forest Sustainability and Information Section, unpublished data).

U.S. Basin
Superior
Michigan
Huron
Erie
Ontario
Total:

All Forest 2006 All Forest 2016 % Change in Amount of
(ha)
(ha)
Forest
Forest 2016
3,559,647
3,664,054
2.9%
90.9%
5,953,351
5,985,525
0.5%
54.0%
2,258,736
2,292,059
1.5%
56.7%
1,231,150
1,226,715
-0.4%
23.2%
1,747,823
1,751,709
0.2%
52.9%
14,750,707
14,920,062
1.1%
53.7%

Class
Value
Good
Fair
Fair
Poor
Fair
Fair

Canada
All Forest 2008 All Forest 2018 % Change in Amount of
Basin
(ha)
(ha)
Forest
Forest 2018
Superior
8,347,140
8,387,781
0.5%
82.9%
Michigan
Huron
5,864,178
5,904,824
0.7%
64.7%
Erie
326,759
326,020
-0.2%
13.8%
Ontario
1,204,526
1,213,688
0.8%
42.3%
Total:
15,742,602
15,832,314
0.6%
64.7%

Class
Value
Good
Good
Poor
Fair
Good

Great
Lake
Basin
Superior
Michigan
Huron
Erie
Ontario
Total:

All Forest
All Forest
% Change
Amount of
2006/08 (ha) 2016/18 (ha) in Forest Forest 2016/18
11,906,787
12,051,835
1.2%
85.2%
5,953,351
5,985,525
0.5%
54.0%
8,122,914
8,196,883
0.9%
62.2%
1,557,909
1,552,735
-0.3%
20.3%
2,952,349
2,965,397
0.4%
48.0%
30,493,309
30,752,376
0.8%
58.9%
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Class
Value
Good
Fair
Good
Poor
Fair
Fair

Figure 1. Percentage of forest cover within riparian zone (30 m buffer around water bodies) for tertiary watersheds
(HUC8 in U.S. and 4 digit in Ontario) of the Great Lakes. Forest cover was estimated from satellite imagery and
includes a variety of forest types (i.e. deciduous, conifer, mixed), treed/woody wetlands and shrub. Source: U.S.
National Land Cover Database NLCD 2016 (Yang et al. 2018) and FRI 2018 and SOLRIS 2015 (Forest Resources
Inventories (OMNRF 2020, Forest Sustainability and Information Section, unpublished data).
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Figure 2. Forest cover within riparian zone (30 m buffer around water bodies) rating for tertiary watersheds (HUC8
in U.S. and 4 digit in Ontario) of the Great Lakes. Forest cover was estimated from satellite imagery and includes a
variety of forest types (i.e. deciduous, conifer, mixed), treed/woody wetlands and shrub. Source: U.S. National Land
Cover Database NLCD 2016 (Yang et al. 2018) and FRI 2018 and SOLRIS 2015 (Forest Resources Inventories
(OMNRF 2020, Forest Sustainability and Information Section, unpublished data).
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Figure 3. Percentage of forest cover in tertiary watersheds (HUC8 in U.S. and 4 digit in Ontario) of the Great Lakes.
Forest cover was estimated from satellite imagery and includes a variety of forest types (i.e. deciduous, conifer,
mixed), treed/woody wetlands and shrub. Source: U.S. National Land Cover Database NLCD 2016 (Yang et al.
2018) and FRI 2018 and SOLRIS 2015 (Forest Resources Inventories (OMNRF 2020, Forest Sustainability and
Information Section, unpublished data).
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Figure 4. Forest cover rating in tertiary watersheds (HUC8 in U.S. and 4 digit in Ontario) of the Great Lakes.
Source: U.S. National Land Cover Database NLCD 2016 (Yang et al. 2018) and FRI 2018 and SOLRIS 2015 (Forest
Resources Inventories (OMNRF 2020, Forest Sustainability and Information Section, unpublished data).
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