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Figure 4a. Recent (1989-2001) anthropogenic change within the Ontario project area. 
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Figure 4b. Recent (1989-2001) and very recent (2000-2006) anthropogenic change within the Ontario 
project area. 
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genic changes that have occurred within select administrative and 
ecological units?

Figure 5. Recent (1989-2001) anthropogenic change within forest management units.
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Figure 6. Recent (1989-2001) anthropogenic change within ecozones.
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Figure 7. Recent (1989-2001) anthropogenic change within ecoregions. 
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Figure 8. Recent (1989-2001) anthropogenic change within ecodistricts.
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Figure 9a. Recent (1989-2001) anthropogenic change within watershed subdivisions.
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Figure 9b. Recent (1989-2001) anthropogenic change within watershed sub-subdivisions.
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Figure 10. Recent (1989-2001) and very recent (2000-2006) anthropogenic change within the Kenogami case 
study area.
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Figure 11. Recent (1989-2001) and very recent (2000-2006) anthropogenic change within the North-West 
Ontario case study area.
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3. What is the potential impact of these anthropogenic changes on 
woodland caribou?

Figure 12a. Range of  buffers (0.25, 1, 2, 5 and 10 km) illustrating potential impacts of  the 1989-2001 anthro-
pogenic disturbances on woodland caribou.
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Figure 12b. Potential short-term avoidance of  anthropogenic changes by woodland caribou: 1 km buffer.



Global Forest Watch Canada

32

Re
su

lt
s

Figure 12c. Potential long-term avoidance of  anthropogenic changes by woodland caribou: 10 km buffer.
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Figure 13. Range of  buffers (0.25, 1, 2, 5 and 10 km) illustrating potential impacts of  the 2000-2006 anthropo-
genic disturbances on woodland caribou within the Kenogami case study area.
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Figure 14. Range of  buffers (0.25, 1, 2, 5 and 10 km) illustrating potential impacts of  the 2000-2006 anthropo-
genic disturbances on woodland caribou within the North-West Ontario case study area.
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This is the fourth publication of  our 
Canada-wide project, the working title 
of  which is “Recent Anthropogenic 
Changes in Canada’s Forests.” It 
is the second publication of  our 
project that includes results for recent 
anthropogenic changes that have 
occurred after 2000.

The nation-wide project will identify, 
analyze and map all combined 
anthropogenic changes for the 
approximate period of  ~1990 to 2001 
in strategically selected areas within 
the eleven forest ecozones of  Canada 
(i.e., the Atlantic Maritime, Boreal 
Cordillera, Boreal Shield, Boreal Plains, 
Hudson Plains, Mixedwood Plains, 
Montane Cordillera, Pacific Maritime, 
Taiga Cordillera, Taiga Plains, and 
Taiga Shield) — and will identify, analyze, and map even more recent anthropogenic changes 
that have occurred within specific “case study” areas since 2001. For this stage of  the project, 
we identified analyzed and mapped recent anthropogenic changes within the forests of  most of  
northern Ontario.

We primarily set out to determine the scope of  anthropogenic change that has occurred over two 
recent time periods: 1989 to 2001, and 2000 to 2006. 

The questions we set out to answer include:

1. How much anthropogenic change has recently (i.e., over approximately 1989 to 2001 and 2000 
to 2006) occurred and what is the rate of  change?

2. What is the geographic extent and location of  recent anthropogenic changes that have occurred 
within select administrative and ecological units?

3. What is the potential impact of  these anthropogenic changes on important ecological values, 
such as woodland caribou?

The results are based on systematic computer processing routines and visual checking of  the 
processed data for the study area.

We analyzed the changes within a selection of  ecological and administrative units for which there 
was readily available data. Although we still plan to publish a more comprehensive report with 
substantive analysis once our Canada-wide project is complete, we have some initial conclusions 
regarding the anthropogenic changes that have occurred between 1989 and 2006 resulting from our 
work for this project area:
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•	 The major recent anthropogenic changes are industrial, consisting primarily of  clearcut and 
salvage logging and associated road building within treed areas.

2. Area and rate of change:
•	 Major area of  change: Recent (1989-2001) anthropogenic changes are concentrated 

throughout the exploitation zone (comprises 69.9% of  the project area; contains 99.5% 
of  the total changes) in the southern portion of  the project area. Very recent (2000-2006) 
anthropogenic changes are concentrated within areas adjacent to recently changed areas, also 
in the southern portion of  the project area.

•	 Rate of  Change: In the entire project area, the annual rate of  change was 0.5% between 
1989 and 2001. When various ecological buffers are applied, the annual rate of  change was 
1.1% (250 metre buffer), 2.1% (1 km buffer), 3.0% (2 km buffer), 4.5% (5 km buffer), and 
5.6% (10 kilometre buffer). In the case study area, the annual rate of  anthropogenic change 
for the 2000-2006 period was 0.5%. Some watersheds, ecodistricts and forest management 
units experienced more than double (>1%) the average annual rate of  change in comparison 
to the entire project area.

3. Changes within administrative units:
•	 Variance between Forest Management Units (FMUs): The FMUs Dog River-Matewan 

(managed by Bowater Pulp and Paper Canada Inc.) and Black Sturgeon (managed Abitibi-
Consolidated Inc.) experienced the most dramatic changes over the 1990 to 2001 period 
in the project area. Within the smaller case study areas, FMU Black Sturgeon Forest #178 
(Bowater Pulp and Paper Canada Inc.) and FMU Heasrt Forest #601 (Tembec Group) 
experienced the most dramatic change over the 2000 to 2006 period.

4. Potential Impact on woodland caribou range (historic and present-day):
•	 Short-term impact on Woodland Caribou: Based on a 1 km buffer, woodland caribou are 

likely to avoid 125,687 km2 (or 25.2%) of  the project area due to anthropogenic changes in 
the 1989-2001 period.

•	 Long-term impact on woodland caribou: Based on a 10 km buffer woodland caribou are 
likely to avoid 338,924 km2 (or 67.7%) of  the project area due to anthropogenic changes in 
the 1989-2001 period.

This study raises questions about:

a)	The impact of  the rate, scale and distribution of  anthropogenic changes on the sustainability 
of  Ontario’s forests, especially when the ecological footprint is considered in addition to the 
physical footprint;

b)	The sustainability of  high conservation value forests19 within the exploitation zone in 
Ontario’s forests;20 and

19 High Conservation Value Forests: forest areas containing globally, regionally or nationally significant concentrations 
of  biodiversity values; forest areas containing globally, regionally or nationally significant large landscape level forests, 
contained within, or containing the management unit, where viable populations of  most if  not all naturally occurring 
species exist in natural patterns of  distribution and abundance; forest areas that are in or contain rare, threatened 
or endangered ecosystems; forest areas that provide basic services of  nature in critical situations; and, forest areas 
fundamental to meeting basic needs of  local communities; forest areas critical to local communities’ traditional cultural 
identity. [Source: FSC (Forest Stewardship Council). 2000. FSC Principles and Criteria. Document 1.2; revised February 
2000. Available online at: http://www.fsccanada.org/principles.htm (31/01/2006)].
20 Exploitation Zone: The zone where commercial logging occurs. It is variously termed Forest Management Units or 
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c)	The survivability of  woodland caribou in and adjacent to the exploitation zone. 

Implications

There are potential local, regional, provincial, national and global implications of  the results of  this 
project. First Nations peoples, local communities, industry, governments and other and decision-
makers now have additional information and perspectives on anthropogenic change in northern  
Ontario to incorporate into social, economic, and environmental cost-benefit analyses that could 
support sustainable forest management decisions.

The implication at broader national and global scales results from the potential threat to intact 
forest landscapes, sensitive species, and other important ecological values in Canada and elsewhere, 
especially within Canada’s southern forests.

It would be useful to expand this work to conduct similar studies in broader geographic areas in 
Canada’s southern forests to quantify and compare the amount and rate of  anthropogenic changes 
in Canada and in other countries with significant forest resources. Also, it would be useful to 
incorporate the results of  this and similar studies into social, economic, and environmental analyses 
to aid in the improvement of  forest management decisions.

Forest Management Planning Area. Most of  these management units and planning areas are managed by individual forest 
companies under a Sustainable Forest Licence (SFL).
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s Annex A. Review Process
A key principle of  Global Forest Watch Canada is that transparency and accountability are essential 
for developing improved forest management. In the interest of  promoting open, public, and 
transparent information policies, all Global Forest Watch Canada projects include a review process 
and the publication of  a summary of  the major comments provided by the reviewers, including how 
these comments were addressed. 

We sent out invitations to review the draft results and preliminary methodology for our “Recent 
Anthropogenic Changes” project(s) to academic experts as well as to representatives from 
government, industry, ENGOs, and First Nations groups. 

In general, those who provided feedback found our methodology to be pragmatic and sound, and 
consistent with other similar studies. Most respondents also felt that our final data will prove to 
be useful in identifying development trends and potential threats in Canada’s forest areas and will 
also provide valuable strategic context for stakeholder groups. There was interest expressed in the 
continuation of  the project in the future, and in further analysis of  the results.

The major criticisms of  our project and other related comments are addressed in our first two 
“Recent Anthropogenic Changes” reports (available at www.globalforestwatch.ca). We made a 
number of  changes to our original methodology based on the comments we received.

In addition to the methodology review above, we also sent out 55 invitations to review the draft 
results and methodology for the Ontario study area to: forest companies (21), government 
representatives (9), environmental groups/environmentalists (17), and academics (8). We received 
8 detailed responses and an additional 12 responses indicating interest in the project. The main 
criticisms/concerns that we received are addressed below.

Involvement of Provincial Governments and Industry

•	 Relevant jurisdictional government ministries and forest companies should be closely involved 
in order for GFWC to achieve its goal of  assisting efforts to conserve, protect and sustainably 
manage forests.

Yes, such involvement would be ideal. GFWC tries to achieve this by inviting governments, companies and other 
sectors to comment on drafts of  the methodology and results. We also post our draft materials on our website and 
are open to anyone providing comments on our work. In addition, we make our final products available on our 
website in a variety of  formats, which include: written reports, maps, geospatial datasets and photographs. 

We appreciate the detailed responses we did receive on the methodology and draft results for this specific project, 
including those received from the Ontario Ministry of  Natural Resources (OMNR) and from one forest 
company. Dependant on funding, we are available to provide key briefings on our work and welcome other 
opportunities for involvement.

Methodology

Verification
 

•	 The errors associated with the difficulty of  separating anthropogenic changes from fire areas 



Recent Anthropogenic Changes within the Boreal Forests of Ontario and Their Potential Impacts on Woodland Caribou

39

An
ne

x 
A.

 R
ev

ie
w

  
Pr

oc
es

scan be remedied by calibrating analyzed images and ‘ground truthing’ using actual GIS data on 
areas disturbed by harvest, fire and roads. (This type of  data is available through OMNR.)

We performed field checks at 55 points on the ground throughout the project area and an additional 117 points 
in two flights. The locations of  these field checks are documented in the report in Figure 2. We are also in the 
process of  securing a data agreement with Ontario Ministry of  Natural Resources. Assuming we are able to 
acquire the data necessary to perform further verification work, we will do so and publicly report the results in 
future publications.
 

Persistent versus short-term disturbances

•	 “Consideration should be given to separating long-term anthropogenic disturbances from 
those of  much shorter duration. Permanent roads, oil and gas activities, mines and agricultural 
clearings will persist on the landscape for a considerable length of  time. Clearcuts and salvage 
logging of  areas burned on the other hand are relatively short lived disturbances which are 
required to be regenerated under Ontario’s legislation and therefore are not as persistent on the 
landscape. Making this distinction will better serve the purposes outlined in your project and 
will avoid overstating the impacts of  combined disturbances which could be misleading.”

This is first and largest-scale anthropogenic change mapping project ever undertaken in Canada by a civil society 
group. It would be interesting and useful for a number of  GFWC projects to make the distinction between 
short-term and long-term disturbances, but doing so in this case was beyond the resources available to us -- and 
was not part of  the questions we set out to answer. In addition, a sophisticated Change Monitoring project is 
currently being undertaken by Natural Resources Canada (Earth Observation for Sustainable Development of  
Forests [EOSD]) and we did not wish to duplicate that effort. We recognize that our project, which combines 
all anthropogenic changes as one category, is a more generalized, landscape-level, snapshot-in-time mapping effort. 
We acknowledge that some of  the disturbances we mapped are more ephemeral than others (see also our response 
to the following comment). Future work may include more detailed mapping using a range of  categories of  
change. 

It is also important to note that the distinction between “persistent disturbance” and “short-term disturbance” 
appears to be somewhat blurred when considering some important ecological values such as persistence of  
woodland caribou. For some questions, however, such as, “[h]ow much deforestation occurred in a particular 
study area?” it would be critical to differentiate the disturbance type.

•	 Users of  this information may benefit by also having information on those areas of  forest 
that have been successfully regenerated after disturbance, which will continue to play a role in 
providing economic, social, and spiritual well being to citizens.

Yes, this would indeed be very useful and Global Forest Watch Canada would welcome receiving information 
and geospatial data of  successfully regenerated areas, including definitions and criteria for measuring success and 
the cost. Such information was not readily available to us at the time of  this report’s release. We would welcome 
the opportunity, depending on funding and data availability, to report on this aspect in future publications.

Use of Buffers
 

•	 The rationale for buffering is unclear. It might be best to include a separate map of  
disturbances without buffers.

•	 There is no known ecologically “correct” buffer size. While the use of  buffers around 
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s disturbed areas is typical in landscape ecological analysis, and while it is standard to use varying 
buffers when the analyses are general, the correct buffer width is dependant on situational 
circumstances. Conclusions drawn with specific buffers must be accompanied by scientific 
evidence for scale-specific impacts that may occur from industrial disturbances. Use of  buffers 
can lead to major misinterpretations.

•	 Any conclusion for buffered disturbance rates must be qualified, and should include reasons 
why those buffers are ecologically, sociologically, or economically significant. 

•	 A range of  buffers, as used in the draft study, is desirable and necessary to capture the 
spectrum of  scales at which species respond to landscape changes. The upper limit used in the 
draft analysis, 500 m, is too small for at least one species – woodland caribou. A recent study 
(Vors et al. 2007) demonstrated that cutovers were the best landscape attribute distinguishing 
caribou persistence and extirpation in northern Ontario. The crucial threshold distance to 
nearest cutover was 13 km.

 
Global Forest Watch Canada recognizes that the use of  buffers is a controversial and sensitive issue and must 
be approached with careful deliberation. Applying buffers must either be for very specific ecologically justifiable 
reasons or clearly used for illustration purposes only. We approached the application of  buffers in a staged way:  

1.	First, we focused on the unbuffered anthropogenic changes in our maps, analysis, and conclusions. (The 
spatial datasets we will make available on our website will be of  unbuffered disturbances.) 

2.	Secondly, we focused buffer analysis and mapping on woodland caribou due to the emerging literature on 
this species, including and especially new literature based on studies performed within the project area of  
northern Ontario. All of  our buffer widths for caribou are less than the maximum buffer suggested by 
the scientific literature for woodland caribou that live within the project area (i.e., 13 km and perhaps 50 
km). 

Results

Disturbance Rate

•	 Perspective: the concluded disturbance rate of  5.3% (or 0.5% per year) extrapolated across 
the boreal is less than median expected disturbance rate (5.56%) of  a “natural fire regime” as 
simulated by a fire regime model. The level of  disturbance required to obtain the economic 
benefits enjoyed by Ontarians should be contrasted with the level of  disturbances that would 
likely be experienced through natural means. 

It is important to recognize that the anthropogenic changes we mapped are in addition to the amount of  change 
caused by fires.

The issue of  the “magnitude” of  the anthropogenic disturbance rate, in comparison with social and economic 
benefits derived, is a value assessment that is the responsibility of  Ontarians and the Government of  Ontario. 

Global Forest Watch Canada may, as a future project, be interested in exploring the issue of  rates of  
anthropogenic changes versus natural fire regime changes (e.g., with and without fire suppression; rate differences 
in various ecosystems; differences/similarities in the effects on key wildlife species, forest structure and on aquatic 
ecosystems).
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sTime differentiation

•	 Differing opinions were expressed on the utility of  various breakdowns of  the data: some 
requested it be presented year-by-year; others requested a single dataset over the maximum 
range of  dates.

We make available the original geospatial datasets from our analysis and thereby allow others to combine or 
segregate as their project needs require. However, it is not possible to segregate year-by-year changes, as we are 
limited by the dates of  the Landsat images that were used in the analyses.

Atmospheric correction

•	 “While an atmospheric correction is not required, a top-of-atmosphere (TOA) correction is, 
and would account for changes in illumination and geometry between images. Following this 
procedure, a simple normalization between image pairs in areas deemed to be areas of  no 
change would help improve the sensitivity for detecting real change. It appears that a weakness 
of  the study stems from a lack of  mention of  accounting for these factors in the methods.”

These suggestions will be further researched and, depending on time, adequate data, and funding, will be 
implemented in future iterations of  change analysis.

Geometric correction

•	 “The geometric correction procedure is unclear because it implies the use of  other 
orthorectified images as a reference. The NRCan Ortho 7 data dataset would be useful as a 
reference dataset.”

We rely on radiometrically and geometrically corrected Landsat products from USGS and do not perform 
any initial image rectification of  our own. This requires accepting the geometric accuracy provided by USGS 
processing. However, in cases where images pairs have a significant geometric difference, an image to image 
registration is performed using an automated point measurement (APM) algorithm. Generally, a 2 pixel 
difference signifies a large enough difference to register the image. We are also currently using the NRCan Ortho 
7 control point dataset as a reference of  geometric accuracy of  images and to identify reference and input images 
in registration procedure. In the future, the control points will also be used to rectify imagery as needed.

Geometric difference

•	 “The 2 pixel geometric difference between image dates is sufficient to argue that differences 
detected are due to spatial mis-registration.”

 
Refer to comment above. In addition, differences that are detected due to spatial mis-registration are removed 
during the visual checking and cleaning process.
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Due to our growing experience at performing anthropogenic change detection and due to the 
comments received from reviewers, we made changes to our methodology during the course of  this 
project from our earlier work. These changes are summarized below:

•	 Image differencing requires that the image pairs are registered to the same spatial coordinates, 
so that change detection is referenced to the same location. Most of  the orthorectified imagery 
we are able to obtain has a positional accuracy of  50 metres. However, we encountered some 
image pairs to be mis-registered. Part-way through this Ontario project, when an image pair was 
mis-registered by more than 1 pixel, an automated registration process was performed using an 
automatic point measurement (APM) algorithm. This algorithm collects a specified number of  
tie points around identified pattern locations between the image pairs. This method generally 
corrected the mis-registration to within 1 pixel and was chosen because it is relatively time-
efficient. 

•	 Prior to differencing the image pairs for all of  the imagery involved in the 2000 to 2006 change 
detection (6 image pairs) and for some of  the imagery involved in the 1989 to 2001 change 
detection (6 of  31 image pairs), histogram matching was performed upon these image pairs for 
the spectral bands being differenced. 

•	 A cloud/shadow/water mask was not generated before processing. all of  the images had 
cloud cover less than 10%; in fact, the majority were cloud free, so we abandoned this earlier 
procedure. Any erroneous change caused by these features was easily manually removed during 
the visual checking and cleaning process.

•	 The filter size for the elimination of  scattered pixel clusters was increased from 0.2 ha to 0.5 ha. 
This increase improved the removal of  “noise” data created by “natural” and/or phenological 
changes and significantly aided in the visual checking and cleaning process. Before elimination, 
the image file was converted to vector format and the area of  each change was calculated. 
Change areas smaller than 0.5 ha were then selected and removed from the data. 

•	 Pixel clusters resulting from the image differencing were no longer assigned into classes of  
“anthropogenically-disturbed” or “not anthropogenically-disturbed” and maintained as separate 
output raster layers. Instead, the original change data set created from the image differencing 
was converted to a vector format and manual removal or addition of  change polygons was 
performed on this layer. 

•	 The unsupervised isodata clustering process was not performed to assist in determining 
whether changes were anthropogenic disturbances. Manual interpretation was the single 
method used to identify changes as anthropogenic or “natural.” 

•	 Linear disturbances (such as roads) that were eliminated by the size filter or were not adequately 
detected during the differencing were manually added by digitizing these linear disturbances 
into a polyline layer. This layer was then buffered by 15 m and merged with the change 
detection data set.  

•	 ESRI’s ArcGIS Desktop 8.3 was additional software used for geographic analysis tools and 
cartographic display.

•	 Field check data and random, multiple visual spot checks by a third interpretor were the only 
forms of  accuracy assessment completed during iteration of  change detection. Accuracy 
assessments were not performed by comparison with government or company data as was 
done previously. 
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sAnnex C. Data Used for Mapping and Analysis

Satellite Imagery

We compared satellite images from ~1989 to images from ~2001 and compared images from 
~2000 to images from ~2006 in order to detect changes caused by anthropogenic disturbances 
between these time periods. Please see Tables C1 and C2 (following page) for the lists of  satellite 
images used in this Ontario analysis.

Ancillary data used to conduct analysis

Administrative Data

Forest Management Units: For the purposes of  forest management, Ontario’s Crown forest is divided 
into geographic planning areas known as forest management units. Most of  these management units 
are managed by individual forest companies under a Sustainable Forest License.21

Ecological Data

Ecozones, Ecoregions and Ecodistricts: The terrestrial ecozones, ecoregions, and ecodistricts of  Canada 
dataset was published by Agriculture and Agri-Food Canada in February 2003.22

Watersheds: The VMAP0 data product was used. It is a global digital dataset produced and 
maintained by the United States National Imagery and Mapping Agency (NIMA) at a nominal scale 
of  1:1,000,000. Natural Resources Canada, for the National Atlas Program, uses the international 
global digital map base, adapted from the VMAP0 product.23

21 Ontario Ministry of  Natural Resources. 2006. Forest Management Units in Ontario. Available in pdf   format from: 
http://ontariosforests.mnr.gov.on.ca/spectrasites/viewers/showArticle.cfm?objectid=F9D75DD3-C06B-4736-962
73D97D3F6CB45&method=DISPLAYFULLNOBARNOTITLEWITHRELATED&id=F9D75DD3-C06B-4736-
96273D97D3F6CB45
22 Agriculture and Agri-Food Canada. 1999. A National Ecological Framework for Canada.
Available at: http://sis.agr.gc.ca/cansis/nsdb/ecostrat/intro.html (12/12/05).
23 Geogratis. Natural Resources Canada. Available at: http://geogratis.cgdi.gc.ca/download/
frameworkdata/hydro/analytical/drainage_network/canada/ (12/12/05).
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s Table C1. List of Landsat images used in 
study: 1989-2001

Path Row 1989-2001 Image 
Pair Dates

Time 
Period 
(years)

19 26 1989-09 2000-08 10.92

19 27 1988-05 2000-08 12.25

20 25 1987-06 2001-08 14.17

20 26 1987-06 2001-08 14.17

20 27 1987-06 2002-09 15.25

21 25 1987-04 2002-06 15.17

21 26 1987-04 2001-09 14.42

21 27 1987-04 2001-09 14.42

22 25 1987-05 2000-06 13.08

22 26 1991-05 2000-06 9.08

22 27 1987-05 2001-06 14.08

23 25 1990-08 2000-10 10.17

23 26 1990-09 2000-10 10.08

24 25 1990-07 2000-10 10.25

24 26 1988-08 2000-07 11.92

25 24 1989-07 2001-06 11.92

25 25 1989-05 2001-06 12.08

25 26 1988-06 2000-07 12.08

26 24 1986-06 2000-07 14.08

26 25 1989-06 2002-07 13.08

26 26 1987-06 2002-07 15.08

27 24 1990-05 2001-06 11.08

27 25 1991-08 2000-07 8.92

27 26 1991-08 2001-07 9.92

28 24 1988-06 2000-08 12.17

28 25 1988-06 2000-08 12.17

28 26 1990-08 2002-07 11.92

29 24 1992-05 2002-07 10.17

29 25 1990-08 1999-09 9.08

29 26 1990-08 2001-10 11.17

30 25 1991-06 2001-09 10.25

Average 1989-03 2001-04 12.08

Minimum 1986-06 1999-09 8.92

Maximum 1992-05 2002-09 15.25

Table C2. List of Landsat images used in 
study: 2000-2006

Path Row 2000-2006 Image 
Pair Dates

Time 
Period 
(years)

23 25 2000-10 2006-09 5.92

24 25 2000-10 2006-07 5.75

24 26 2000-07 2006-07 6.00

25 25 2001-06 2006-08 5.17

28 24 2000-08 2005-05 4.75

28 25 2000-08 2006-05 5.75

Average 2000-10 2006-05 5.56

Minimum 2000-07 2005-05 4.75

Maximum 2001-06 2006-09 6.00
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Table D2. 1989-2001 Anthropogenic disturbances by ecozone

Zone ID Ecozone Change (ha) Unchanged (ha) Total Size (ha) Percent 
Change

6 Boreal Shield 2,501,940.31 43,150,613.64 45,652,553.95 5.48

15 Hudson Plains 3,770.60 4,422,405.17 4,426,175.77 0.09

Total 2,505,710.91 47,573,018.81 50,078,729.72 5.00

Table D3. 1989-2001 Anthropogenic disturbances by ecoregion

Region 
ID Ecoregion Change (ha) Unchanged (ha) Total Size (ha) Percent 

Change

90 Lac Seul Upland 190,879.46 9,307,310.85 9,498,190.32 2.01

91 Lake of the Woods 143,545.49 2,516,964.06 2,660,509.56 5.40

92 Rainy River 9,831.34 285,129.47 294,960.81 3.33

93 Thunder Bay-Quetico 217,348.84 2,287,971.67 2,505,320.51 8.68

94 Lake Nipigon 609,223.39 7,589,973.73 8,199,197.12 7.43

95 Big Trout Lake 27,318.53 4,270,713.38 4,298,031.92 0.64

96 Abitibi Plains 793,881.07 9,882,830.46 10,676,711.53 7.44

97 Lac Temiscamingue Lowland 505,430.72 6,854,184.78 7,359,615.51 6.87

98 Algonquin-Lake Nipissing 4,445.66 152,954.26 157,399.93 2.82

99 Southern Laurentians 35.78 2,580.97 2,616.75 1.37

217 James Bay Lowlands 3,770.60 4,422,405.17 4,426,175.77 0.09

Total 2,505,710.91 47,573,018.81 50,078,729.72 5.00

Table D1. Potential impacts of a range of disturbance buffers on woodland caribou habitat

Study Area Buffer Dis-
tance (km)

Total Area of 
 Disturbance with 

Buffer Applied (ha)

Study Area  
Size (ha)

Percent 
Affected

Entire project area:  
1989-2001

0.25 6,409,170.33 50,079,892.17 12.80

1.00 12,568,743.58 50,079,892.17 25.10

2.00 17,971,517.72 50,079,892.17 35.89

5.00 27,189,561.77 50,079,892.17 54.29

10.00 33,892,434.00 50,079,892.17 67.68

Case study areas: 
2000-2006

0.25 961,281.27 14,887,009.59 6.46

1.00 2,181,481.93 14,887,009.59 14.65

2.00 3,509,191.74 14,887,009.59 23.57

5.00 6,402,074.38 14,887,009.59 43.00

10.00 8,908,404.80 14,887,009.59 59.84

Annex D. Data Tables
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Ecodistrict 
ID Change (ha) Unchanged 

(ha) Total Size (ha) Percent 
Change

371 72.31 618,264.14 618,336.45 0.01

372 163,351.07 7,350,901.68 7,514,252.76 2.17

373 2,866.88 866,780.97 869,647.85 0.33

374 24,589.20 471,364.06 495,953.26 4.96

376 0.00 2,482.59 2,482.59 0.00

377 109,183.22 1,923,998.99 2,033,182.22 5.37

378 34,362.27 581,592.45 615,954.72 5.58

379 0.00 8,890.03 8,890.03 0.00

381 9,831.34 285,129.47 294,960.81 3.33

382 155,279.48 1,759,604.43 1,914,883.91 8.11

383 62,069.36 528,367.23 590,436.60 10.51

384 3,857.54 195,929.76 199,787.30 1.93

385 96,596.74 1,893,648.22 1,990,244.96 4.85

386 66,936.24 1,250,043.71 1,316,979.95 5.08

387 75,060.20 1,034,403.26 1,109,463.46 6.77

388 160,142.19 1,336,339.74 1,496,481.93 10.70

389 76,414.40 999,573.15 1,075,987.55 7.10

390 43,939.05 238,680.70 282,619.75 15.55

391 86,277.03 641,355.19 727,632.22 11.86

393 27,106.21 2,446,953.35 2,474,059.56 1.10

394 22.06 889,242.21 889,264.27 0.00

395 190.26 807,062.74 807,253.00 0.02

396 0.00 127,455.08 127,455.08 0.00

398 943.47 66,269.82 67,213.29 1.40

399 36,662.82 866,212.25 902,875.07 4.06

400 224,043.24 2,437,322.37 2,661,365.61 8.42

401 283,287.76 3,222,432.10 3,505,719.86 8.08

402 20,503.95 440,859.28 461,363.24 4.44

403 168,456.34 1,521,305.86 1,689,762.21 9.97

404 43,065.63 1,047,464.99 1,090,530.62 3.95

405 16,917.85 280,963.79 297,881.64 5.68

406 147,677.43 1,309,133.56 1,456,810.99 10.14

407 190,007.26 1,991,846.74 2,181,854.00 8.71

408 5,000.55 176,942.64 181,943.19 2.75

409 148,024.28 2,551,652.68 2,699,676.96 5.48

410 14,721.20 824,609.16 839,330.36 1.75

411 4,445.66 152,954.26 157,399.93 2.82

423 35.78 2,580.97 2,616.75 1.37

1028 1,521.19 1,757,919.62 1,759,440.81 0.09

1030 183.25 576,077.40 576,260.65 0.03

1031 2,066.16 2,088,408.15 2,090,474.31 0.10

Total 2,505,710.91 47,573,018.81 50,078,729.72 5.00
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Subdivi-
sion

Subdivision 
Name

Sub- 
subdivision Change (ha) Unchanged 

(ha) Total Size (ha) Percent 
Change

02A Nipigon and 
Northwest 

Lake Superior

02AA 23,155.81 152,950.81 176,106.62 13.15

02AB 114,083.33 746,720.60 860,803.92 13.25

02AC 45,306.18 476,319.17 521,625.35 8.69

02AD 168,472.78 2,312,414.77 2,480,887.55 6.79

02AE 11,393.32 221,103.76 232,497.08 4.90

Subdivision Subtotal 362,411.41 3,909,509.11 4,271,920.52 8.48

02B Northeast Lake 
Superior

02BA 27,556.28 472,478.55 500,034.83 5.51

02BB 61,814.64 603,694.26 665,508.90 9.29

02BC 42,012.79 727,594.29 769,607.08 5.46

02BD 40,351.65 952,285.94 992,637.59 4.07

02BE 22,027.61 536,625.77 558,653.38 3.94

02BF 8,037.97 477,622.84 485,660.82 1.66

Subdivision Subtotal 201,800.94 3,770,301.66 3,972,102.60 5.08

02C North Lake 
Huron

02CA 7,508.47 310,574.92 318,083.39 2.36

02CB 39,632.21 515,667.24 555,299.45 7.14

02CD 0.00 109.30 109.30 0.00

02CE 55,914.36 507,678.21 563,592.57 9.92

02CF 15,138.36 323,677.95 338,816.32 4.47

Subdivision Subtotal 118,193.41 1,657,707.62 1,775,901.03 6.66

02D Wanipitai and 
French

02DA 17,912.73 221,015.02 238,927.74 7.50

02DB 0.00 5,112.56 5,112.56 0.00

02DC 10,265.79 552,494.20 562,759.99 1.82

02DD 0.00 10.77 10.77 0.00

Subdivision Subtotal 28,178.52 778,632.54 806,811.06 3.49

02J Montréal and 
Upper Ottawa

02JC 33,357.01 436,770.92 470,127.93 7.10

02JD 51,416.35 613,294.96 664,711.31 7.74

02JE 8,631.89 320,542.07 329,173.96 2.62

Subdivision Subtotal 93,405.24 1,370,607.96 1,464,013.20 6.38

04C Severn 04CA 163.70 495,602.77 495,766.47 0.03

04CB 86.52 483,732.57 483,819.09 0.02

Subdivision Subtotal 250.22 979,335.35 979,585.57 0.03

04D Winisk 04DA 25.81 786,719.54 786,745.35 0.00

04DB 0.00 49,304.29 49,304.29 0.00

Subdivision Subtotal 25.81 836,023.84 836,049.65 0.00

04E Ekwan 04EA 0.00 20,350.04 20,350.04 0.00

Subdivision Subtotal 0.00 20,350.04 20,350.04 0.00

04F Attawapiskat 04FA 994.29 1,792,540.34 1,793,534.62 0.06

04FB 190.63 816,526.09 816,716.72 0.02

04FC 0.00 37,750.65 37,750.65 0.00

Subdivision Subtotal 1,184.91 2,646,817.08 2,648,001.99 0.04

(...continued next page)



Global Forest Watch Canada

48

An
ne

x 
D

. 
D

at
a 

Ta
bl

es (Table D5 continued: Anthropogenic disturbances by watershed)

Subdivi-
sion

Subdivision 
Name

Sub- 
subdivision Change (ha) Unchanged 

(ha) Total Size (ha) Percent 
Change

04G Upper Albany 04GA 12,967.33 1,502,005.12 1,514,972.46 0.86

04GB 62,808.15 1,365,142.87 1,427,951.01 4.40

04GC 205.48 857,708.92 857,914.40 0.02

04GD 8,820.54 1,060,115.36 1,068,935.90 0.83

04GE 1.03 502,024.32 502,025.35 0.00

04GF 0.00 45,569.61 45,569.61 0.00

Subdivision Subtotal 84,802.53 5,332,566.20 5,417,368.73 1.57

04H Lower Albany 04HA 0.00 456,545.35 456,545.35 0.00

Subdivision Subtotal 0.00 456,545.35 456,545.35 0.00

04J Kenogami 04JA 28,469.57 346,121.47 374,591.04 7.60

04JB 4,662.41 517,197.00 521,859.41 0.89

04JC 100,770.90 786,891.18 887,662.08 11.35

04JD 104,642.26 1,187,863.71 1,292,505.97 8.10

04JE 13,964.36 439,280.86 453,245.21 3.08

04JF 51,292.40 1,058,572.38 1,109,864.77 4.62

04JG 0.00 417,767.17 417,767.17 0.00

Subdivision Subtotal 303,801.89 4,753,693.77 5,057,495.66 6.01

04K Kwataboa-
hegaa

04KA 0.00 252,257.73 252,257.73 0.00

Subdivision Subtotal 0.00 252,257.73 252,257.73 0.00

04L Moose 04LA 56,508.09 608,496.03 665,004.12 8.50

04LB 66,142.41 435,811.43 501,953.84 13.18

04LC 109,784.17 928,397.66 1,038,181.83 10.57

04LD 30,634.28 259,504.96 290,139.23 10.56

04LE 29,908.12 390,704.23 420,612.35 7.11%

04LF 47,081.00 407,382.39 454,463.39 10.36

04LG 16,175.59 621,439.55 637,615.15 2.54

04LH 33,671.24 442,909.01 476,580.25 7.07

04LJ 27,687.51 450,371.72 478,059.22 5.79

04LK 12,200.38 604,018.98 616,219.36 1.98

04LL 57,271.90 475,477.85 532,749.75 10.75

04LM 18.77 284,546.86 284,565.63 0.01

Subdivision Subtotal 487,083.46 5,909,060.67 6,396,144.13 7.62

04M Abitibi 04MA 21,854.79 456,100.56 477,955.35 4.57

04MB 37,179.35 273,930.13 311,109.48 11.95

04MC 36,519.24 318,756.54 355,275.78 10.28

04MD 35,565.14 405,509.65 441,074.79 8.06

04ME 66,263.21 890,195.07 956,458.28 6.93

04MF 3,028.47 721,330.89 724,359.36 0.42

Subdivision Subtotal 200,410.19 3,065,822.84 3,266,233.02 6.14

04N Harricanaw 04NB 15,555.42 478,803.12 494,358.54 3.15

04NC 17,840.91 813,935.28 831,776.19 2.14

Subdivision Subtotal 33,396.33 1,292,738.40 1,326,134.73 2.52

(...continued next page)
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Subdivi-
sion

Subdivision 
Name

Sub- 
subdivision Change (ha) Unchanged 

(ha) Total Size (ha) Percent 
Change

05P Upper  
Winnipeg

05PA 35,956.71 800,616.71 836,573.42 4.30

05PB 169,569.60 1,578,445.80 1,748,015.40 9.70

05PC 1,748.33 165,389.64 167,137.97 1.05

05PD 33,971.02 755,367.80 789,338.82 4.30

05PE 2,902.82 262,201.42 265,104.24 1.09

05PF 0.00 21,157.89 21,157.89 0.00

05PG 674.22 24,208.75 24,882.98 2.71

05PJ 2.57 84,136.34 84,138.91 0.00

Subdivision Subtotal 244,825.27 3,691,524.35 3,936,349.62 6.22

05Q English 05QA 143,092.67 1,276,306.97 1,419,399.64 10.08

05QB 57,365.26 1,172,770.04 1,230,135.29 4.66

05QC 49,484.31 730,439.63 779,923.95 6.34

05QD 48,215.14 802,954.40 851,169.53 5.66

05QE 47,110.20 766,062.62 813,172.82 5.79

Subdivision Subtotal 345,267.58 4,748,533.66 5,093,801.24 6.78

05R East Lake  
Winnipeg

05RA 0.00 53,669.19 53,669.19 0.00

05RB 969.28 459,107.34 460,076.62 0.21

05RC 150.51 1,449,591.89 1,449,742.41 0.01

05RD 0.00 53,933.31 53,933.31 0.00

05RE 0.00 45,620.46 45,620.46 0.00

Subdivision Subtotal 1,119.80 2,061,922.20 2,063,041.99 0.05

Total 2,506,157.51 47,533,950.33 50,040,107.84 5.01



Global Forest Watch Canada

50

An
ne

x 
D

. 
D

at
a 

Ta
bl

es Table D6. 1989-2001 Anthropogenic disturbances by Forest Management Unit

FMU ID FMU Name Change (ha) Unchanged (ha) Total Size (ha) Percent 
Change

12 Iroquois Falls Forest 94,860.86 1,089,842.33 1,184,703.19 8.01

30 Spruce River Forest 101,761.30 705,132.30 806,893.60 12.61

40 Smooth Rock Falls Forest 33,816.51 498,194.33 532,010.84 6.36

60 White River Forest 41,456.91 576,757.39 618,214.30 6.71

67 Big Pic Forest 76,833.77 578,255.51 655,089.27 11.73

120 Trout Lake Forest 41,489.80 975,630.38 1,017,120.18 4.08

130 Wabigoon Forest 47,710.05 681,844.42 729,554.46 6.54

150 Nighthawk Forest 47,484.56 523,375.97 570,860.52 8.32

175 Caribou Forest 18,507.11 691,062.90 709,570.01 2.61

177 Dog River-Matawin Forest 147,811.77 917,251.99 1,065,063.77 13.88

178 Black Sturgeon Forest 75,243.61 495,446.40 570,690.01 13.18

210 Spanish Forest 103,563.56 1,051,124.91 1,154,688.47 8.97

230 English River Forest 133,340.67 1,053,495.58 1,186,836.25 11.23

260 Lake Nipigon Forest 56,278.96 929,442.40 985,721.36 5.71

350 Kenogami Forest 148,567.48 1,815,214.75 1,963,782.23 7.57

370 Black River Forest 10,063.39 246,792.30 256,855.69 3.92

375 Cochrane-Moose River 60,085.30 1,230,751.11 1,290,836.41 4.65

390 Nagagami Forest 36,454.18 411,427.15 447,881.33 8.14

405 Crossroute Forest 131,354.06 1,371,358.61 1,502,712.66 8.74

415 Ogoki Forest 14,046.93 1,061,607.80 1,075,654.73 1.31

421 Pineland Forest 43,718.07 353,426.69 397,144.76 11.01

438 Gordon Cosens Forest 191,767.24 1,811,727.11 2,003,494.35 9.57

444 Armstrong Forest 47,350.30 558,474.67 605,824.97 7.82

490 Whiskey Jack Forest 58,739.72 963,685.08 1,022,424.80 5.75

509 Martel Forest 91,131.42 1,110,817.77 1,201,949.19 7.58

535 Dryden Forest 17,458.38 292,725.70 310,184.09 5.63

565 Magpie Forest 33,980.95 408,071.86 442,052.81 7.69

601 Hearst Forest 133,706.68 1,379,955.87 1,513,662.55 8.83

610 Timiskaming Forest 141,118.29 1,412,371.74 1,553,490.03 9.08

615 Algoma Forest 31,038.10 1,355,582.97 1,386,621.07 2.24

644 Kenora Forest 10,085.43 867,726.98 877,812.41 1.15

680 Northshore Forest 27,780.36 476,073.37 503,853.73 5.51

702 Lac Seul Forest 40,353.30 1,054,311.55 1,094,664.84 3.69

754 Nipissing Forest 9,346.82 238,466.43 247,813.25 3.77

796 Lakehead Forest 57,764.79 680,743.30 738,508.09 7.82

840 Red Lake Forest 19,634.30 291,549.08 311,183.38 6.31

851 Pic River Ojibway Forest 15,242.61 223,583.90 238,826.51 6.38

853 Sapawe Forest 20,686.66 280,859.13 301,545.79 6.86

889 Sudbury Forest 13,685.28 379,766.48 393,451.76 3.48

898 Temagami 4,930.75 637,774.73 642,705.48 0.77

930 Romeo Malette Forest 64,010.52 570,078.05 634,088.57 10.09

Total 2,494,260.74 32,251,780.99 34,746,041.73 7.18
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FMU ID FMU Name Change (ha) Unchanged (ha) Total Size (ha) Percent 
Change

030 Spruce River Forest 2,758.72 113,069.78 115,828.50 2.38

060 White River Forest 23.70 2,489.63 2,513.33 0.94

067 Big Pic Forest 63,008.86 488,784.44 551,793.29 11.42

120 Trout Lake Forest 41,483.26 975,368.54 1,016,851.80 4.08

130 Wabigoon Forest 38,112.55 534,191.54 572,304.09 6.66

178 Black Sturgeon Forest 24,015.25 149,704.46 173,719.70 13.82

230 English River Forest 8,272.54 100,741.30 109,013.83 7.59

260 Lake Nipigon Forest 56,279.01 929,439.58 985,718.59 5.71

350 Kenogami Forest 148,567.56 1,815,214.81 1,963,782.37 7.57

370 Black River Forest 1,861.58 35,739.81 37,601.38 4.95

390 Nagagami Forest 2,410.70 23,483.45 25,894.15 9.31

405 Crossroute Forest 25.94 4,461.61 4,487.55 0.58

415 Ogoki Forest 14,046.92 692,993.54 707,040.46 1.99

444 Armstrong Forest 47,129.47 547,174.78 594,304.25 7.93

490 Whiskey Jack Forest 45,465.85 740,257.43 785,723.28 5.79

535 Dryden Forest 17,458.37 289,828.66 307,287.04 5.68

601 Hearst Forest 71,769.17 447,681.22 519,450.38 13.82

644 Kenora Forest 1,390.56 88,166.80 89,557.35 1.55

702 Lac Seul Forest 34,006.13 832,523.69 866,529.82 3.92

796 Lakehead Forest 4,448.32 127,801.89 132,250.21 3.36

840 Red Lake Forest 11,418.37 170,391.41 181,809.78 6.28

851 Pic River Ojibway Forest 15,242.61 223,583.88 238,826.49 6.38

Total 649,195.42 9,333,092.24 9,982,287.66 6.50
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