























Recent Anthropogenic Changes within the Inland Temperate Rainforest of British Columbia

Figure 20. Example of recent
anthropogenic change within a
local Mountain Caribou
population area (Wells Gray
South).

(A) Landsat TM

Path 46/Row 24: 22/09/1990.
(B) Landsat ETM +

Path 46/Row 24: 25/09/2000.
(C) Extracted changes: red =
Global Forest Watch Canada’s
identified recent anthropogenic
changes; pink = areas logged
between approximately 1973 and
1992.

(Scale = 1:293,000)
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What are the advantages and disadvantages of employing our
methodology to monitor and track anthropogenic changes in
British Columbia’s, Canada’s, and the world’s forests?

Advantages (and possible utility):

1.

Applicability of methodology for civil society groups to monitor forest changes —
Perhaps the key advantage of employing such a methodology is that it enables groups in
civil society to monitor anthropogenic changes in forests. Analysis of the results could
enable independent, citizen auditing of performance of governments and industrial
sectors in the interest of achieving components of sustainable forest management.

Applicability of methodology for large forest areas — Landsat imagery provides almost
complete coverage of most forest regions over multiple years. Using our methodology,
which incorporates Landsat imagery as the primary data source and combines an
automated computer-processing routine with visual interpretation and a variety of
verification techniques, allows for large forest areas to be efficiently and effectively
monitored.

. Multiple utility of using results for assisting in forest conservation decision-making —

The results of applying this methodology could potentially be used for protected areas
planning, assessing and auditing performance of forest companies in meeting certain
government policies and regulations, determining the extent of some impacts in
culturally important areas, and monitoring the integrity of important ecological habitats.
Much of this utility could be enhanced when the results are analyzed in combination with
ancillary data sets, such as timber inventories, old growth, wildlife habitat, and focal
species distributions.

Speed of analysis — We completed this project within an eight month period, during
which time we were also working on a number of other projects. We estimate that three
staff (consisting of at least one GIS and Remote Sensing e)g)ert) could have completed
this study within two months (approximately 130,000 km~ per month), if dedicated to
the task on a full-time basis. (The speed of analysis would decrease in areas of high
anthropogenic change, and increase in areas of low anthropogenic change.)

Low error — For medium resolution monitoring at a large scale where it is not necessary
to categorize anthropogenic disturbances (e.g., roads, as clearcut logging, agricultural
clearing, urban expansion, or transmission lines), there appears to be a low amount of
error. However, further analysis would need to be done in order to quantify the amount
of error in the Saskatchewan-Manitoba Boreal Plains study area.

Disadvantages:

1. Applicability of methodology for civil society groups to monitor forest degradation and

impoverishment — Although applying our methodology can document anthropogenic
change in forest areas, it does not, by itself, document deforestation, forest
impoverishment, or degradation due to ameliorating activities such as replanting and
other silvicultural and restoration activities. Additional information and analysis would
be needed. The application of the Global Forest Watch Canada methodology has
disadvantages mainly related to errors resulting from the use of medium resolution
satellite imagery, which does not allow for the identification of narrow roads, areas that
are selectively logged, exact edges of the changes, or other small disturbances. In addition,
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there are substantive interpretation challenges that may result in errors. These
interpretation challenges include identifying anthropogenic change within burned areas
and within agricultural areas. We “lumped” all anthropogenic change categories together,
including roads, clearcut logging, and reservoirs, for example. This limits the options for
detailed monitoring and analysis that can be directly linked to specific activities.

. Different satellite image dates — In applying this methodology to large forest areas, it is
necessary to use Landsat image pairs that vary in their range of dates because of the
limited availability of cloud-free imagery over a study area that is much larger than one
Landsat image pair. This results in analysis challenges and the need for a cautious
interpretation of results.
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Conclusions
General

This is the third publication of our
nation-wide project, the working
title of which is “Recent
Anthropogenic Changes in Canada’s
Forests.” The project will identify,
analyze and map all combined
anthropogenic changes for the
approximate period of 1990 to 2002
in strategically-selected areas within
all eleven forest ecozones of Canada
(dependent on funding). For this
stage of the project, anthropogenic
changes that occurred over an approximately twelve-year period were mapped for a large
portion of British Columbia.

The questions we set out to answer for the British Columbia Inland Temperate Rainforest
segment of the project include:

1. How much anthropogenic change has recently (i.e., over approximately 1989 to 2001)
occurred in the Inland Temperate Rainforest of British Columbia?

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

3. What are the advantages and disadvantages of employing our methodology to monitor
and track anthropogenic changes in British Columbia’s, Canada’s, and the world’s
forests?

The answers are based on systematic computer processing routines and visual checking of each
of the thirteen Landsat satellite image pairs and of the processed data for the study area. The
work was supported by ancillary data, field verification, and contributions from advisors, data
suppliers and project reviewers.

We analyzed the changes within a selection of ecological and administrative units for which
there was readily-available data. Although we plan to publish a comprehensive report with
substantive analysis once our project is completed for Canada, we have some preliminary
conclusions regarding anthropogenic change over the recent period of approximately 1989 to
2001 resulting from our work to date:

¢ The major recent anthropogenic change is clearcut and salvage logging within treed areas.

¢ There is also substantial change resulting from mining in both treed and naturally
treeless areas.

¢ There are large portions of the naturally treeless areas that remain unaffected by recent
anthropogenic change.

¢ Most of the larger forest areas that remain unaffected by recent anthropogenic change are
within protected areas.
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¢ Within smaller administrative and ecological units, the amount of recent anthropogenic
disturbance varies substantially, with some units having no sign of recent anthropogenic
change and other units having very extensive change;

¢ 11 of 41 watersheds have had over 5% of their area changed by recent anthropogenic
disturbances over the approximate period of 1989-2001; 24 have had over 10% of their
area changed by recent anthropogenic disturbances over the approximate period of 1973-
2001.

¢ 2 of 14 Forest Districts have had over 5% of their area changed by recent anthropogenic
disturbances over the approximate period of 1989-2001.

¢ 2 of 17 Timber Supply Areas have had over 5% of their area changed by recent
anthropogenic disturbances over the approximate period of 1989-2001.

¢ 10 of 23 Inland Cedar-Hemlock Biogeoclimatic Subzones/Variants/Phases have had over
5% of their area changed by recent anthropogenic disturbances over the approximate
period of 1989-2001.

¢ 5 of 13 Ecoregions have had over 5% of their area changed by recent anthropogenic
disturbances over the approximate period of 1989-2001.

¢ 9 of 28 Ecosections have had over 5% of their area changed by recent anthropogenic
disturbances over the approximate period of 1989-2001.

¢ 10% of existing Mountain Caribou local population areas have experienced recent
anthropogenic changes over the approximate period of 1973-2001; 15% of the areas in
which Mountain Caribou are now extirpated have experienced recent anthropogenic over
the same period.

In addition to this report, we are also making available the compiled spatial dataset for the
entire study area for use in geographic information system environments, as well as high
resolution maps of our results. All materials will be available on our website
(www.globalforestwatch.ca).

Implications

There are potential local, regional, provincial, national and global implications of the results of
this project and use of this methodology.

Within our British Columbia Inland Temperate Rainforest study area, First Nations peoples,
local communities and decision-makers now have additional information and perspectives on
anthropogenic change to incorporate into social, economic, and environmental cost-benefit
analyses that could support sustainable forest management decisions.

The utility at broader national and global scales results from the potential application of the
methodology by civil society groups who wish to monitor what is happening in their forests.

Lessons Learned

We learned several lessons during the course of our project, including:
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¢ The availability of medium resolution cloud-free, inexpensive satellite imagery may be
the major limiting factor in conducting similar projects elsewhere;

¢ There are important differences in complexity when applying the methodology to
geographic areas where there are dramatic differences in land use history (e.g.,
agricultural land); therefore, a training/learning period would need to be incorporated
into the initial stages of similar projects.

¢ Accuracy assessments of varying kinds are a necessary component of this kind of project.

Future Research

To our knowledge, the Global Forest Watch project Recent Anthropogenic Changes in Canada’s
Forests represents the first detailed attempt to map anthropogenic change for such a large area
of Canada’s forest, and may be one of few attempts to map anthropogenic change within such a
large forest region at a global scale as well.

In the future, it would be desirable to both refine and expand upon this work. An obvious
approach to refinement would be to monitor anthropogenic change in Canada’s forest regions
over longer time periods, such as over the period since the 1970s, when Landsat imagery was
first obtained. Another obvious approach to refinement would be to perform both historical and
future monitoring at regular intervals for forest areas where there is intense anthropogenic
activity.

It would be useful to expand this work to 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.
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Glossary

Anthropogenic changes/disturbances — All changes or disturbances caused by humans.
In our Canada-wide study, the main changes identified, analyzed and mapped include: clearcut
logging, salvage logging in burned areas, road building, reservoir construction, agricultural
clearing, and petroleum and natural gas exploration and development. Not all of these result in
deforestation, which is a non-temporary change of land use from forest to other land use or
depletion of forest crown cover to less than 10 percent. Clear cuts (even with stump removal)
shortly followed by reforestation for forestry purposes are not considered deforestation.5

Civil society — Civil society refers to the arena of uncoerced collective action around shared
interests, purposes and values. In theory, its institutional forms are distinct from those of the
state, family and market, though in practice, the boundaries between state, civil society, family,
and market are often complex, blurred and negotiated. Civil society commonly embraces a
diversity of spaces, actors and institutional forms, varying in their degree of formality,
autonomy and power. Civil societies are often populated by organizations such as registered
charities, development non-governmental organizations, community groups, women’s
organizations, faith-based organizations, professional associations, trades unions, self-help
groups, social movements, business associations, coalitions and advocacy groups.53

Deforestation — A non-temporary change of land use from forest to other land use or
depletion of forest crown cover to less than 10 percent. Clear cuts (even with stump removal)
shortly followed by reforestation for forestry purposes are not considered deforestation.

Ecozones — Canada has a defined hierarchical classification of ecosystems. At a simple level
there are 20 ecozones — fifteen terrestrial and five marine. An ecozone is an area of the earth’s
surface that represents a large ecological zone and has characteristic landforms and climate.
Each ecozone is distinguished from others by its unique mosaic of plants, wildlife, climate,
landforms, and human activities. Ecozones are useful for general national reporting and for
placing Canada’s ecosystem diversity in a North American or global context.5

Forest landscape — A contiguous mosaic of naturally occurring ecosystems within Canada’s
forested ecozones. A forest landscape may contain naturally treeless areas such as bogs, lakes,
and rocky outcrops.

Logging concessions/commercial forest tenures (volume-based, area-based):*
Simply defined, logging concessions (or commercial forest tenures) are the agreements whereby
the Crown, usually at a provincial level, has transferred the rights to harvest timber in public
forests to commercial forest companies under certain conditions while retaining the underlying
title to the land.”” Commercial forest tenures usually specify the volume of timber that may be
harvested, the period of time for which the tenure is valid and the area from which the timber
may be harvested.>®

Two primary forms of tenure are in place: Area-based tenures and Volume-based
tenures:5°

Area-based tenures form the basis for long-term tenure agreements with industrial
tenure holders. These tenures mostly, but not exclusively, deal with evergreen
species. The area under management is fixed within the tenure agreement. Except
for fire management, primary responsibility for carrying out management activities
rests with the tenure holder, with the provincial government being accountable to
the public for ensuring that proposed management strategies are consistent with
provincial policies and that harvesting activities conform to these strategies.
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Volume-based tenures provide for the allocation of specified logging volumes to
licencees. The responsibility for forest-level management rests largely with the
provincial government, while the responsibilities of volume-based tenure holders
tend to be restricted to operational activities, which include logging layout, access
management and regeneration. Volume agreements can be associated with specific
management units that are distinct from area-based tenure lands or they can be
based on an allocation of a portion of the AAC associated with an area-based
tenure.

Sustainable forest management — Management regimes applied to forest land which
maintain the productive and renewal capacities as well as the genetic, species and ecological
diversity of forest ecosystems.®°

Timber Supply Area (TSA) — An integrated resource management unit established in
accordance with Section 6 of the Forest Act. TSAs were originally defined by an established
pattern of wood flow from management units to the primary timber-using industries.®
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estates) (Ziff B. 1993. Principles of Property Law. Toronto, ON, Carswell: 36-50). (3) In the Canadian forest
management context, “tenure” describes:

e “Theright to log” (Ross M. 1995. Forest Management in Canada. Calgary, AB: Canadian Institute of
Resources Law: 73-84.)

*  “The essential links between the Crown as public landlord, the legislature as overseer of the public
interest, and those who seek to develop and use forest resources” (Pearse PH 1976. Rights to forest
land and timber. Timber Rights and Forest Policy in British Columbia, Report of the Royal
Commission on Forest Resources. Victoria, BC: Queen’s Printer. 1: 395: 22).

+ “The various agreements which, have been devised to accomplish [the transfer of timber harvesting
rights and forest management responsibilities from the public to the private sector] have become
known as forest tenures.” (Haley D, MK Luckert, et al. 1990. Forest tenures in Canada: a framework
for policy analysis. Ottawa, ON: The Branch: 2.)

+ “Aspectrum of property rights in forestland and timber, ranging in duration, comprehensiveness,
exclusiveness, and other characteristics” (Pearse PH 1990. Property rights and forest tenure systems:
Introduction to Forest Economics. Vancouver: UBC Press. 173-192: 177. Ross M. 1995. Forest
Management in Canada. Calgary, AB: Canadian Institute of Resources Law.)

5% Canadian Council of Forest Ministers. 2004. Policy/Administrative Issues: Government/Industrial
Responsibilities. Available online at http://www.nfdp.ccfm.org/Wood_ Supply/reponsibilities_e.htm (31/
01/2006).

60 Ministry of Forests, Government of British Columbia. Glossary of Forest Terms. Available at:
http://www.for.gov.bc.ca/hfd/library/documents/glossary/S.htm (12/12/05).

 Ministry of Forests, Government of British Columbia. Glossary of Forest Terms. Available at:
http://www.for.gov.bec.ca/hfd/library/documents/glossary/T.htm (16/05/06).
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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 the initial
stage of our change analysis project, “Recent Anthropogenic Changes within the Northern
Boreal, Southern Taiga, and Hudson Plains Ecozones of Québec” to academic experts as well as
to representatives from government, industry, ENGOs, and First Nations groups. We sent out
over 100 review invitations, and also posted a review invitation to the general public on the
front page of our website.

We received 12 responses from the invited reviewers, and also received very helpful advice from
a number of experts during the development of our methodology.

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 below. We also
made a number of changes to our methodology based on the comments we received.

Atmospheric Correction
¢ Several respondents expressed strong concern about our lack of performing atmospheric
corrections on the Landsat images while other academic respondents told us it was not

necessary.

We did not perform atmospheric correction; this issue is addressed in the text of the
report.

Accuracy Assessment

¢ Many respondents inquired about accuracy assessment, which had not yet been
performed when the methodology and results were sent out for review.

Accuracy assessments have not yet been performed for the Inland Temperat Rainforest
study area.

Clarifications Needed

¢ A number of respondents asked for clarifications regarding the specific goal of the project,
the definitions of certain terms, and regarding the project methodology.

These clarifications were made in the text.
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Inexperienced Interpreters/Validity of Results

¢ One respondent expressed concern about the quality of the work and credibility of the
results, given that the interpreters may not be sufficiently experienced at this highly
technical work.

The technical components of the project were performed and managed by an
interpreter (the primary author) with an advanced degree in remote sensing and
geographic information systems and experience with large projects. Two more staff
assisted in accuracy assessments, including: field checks and secondary interpretations,
report writing, conducting reviews, and other project management functions. Our goal
is to establish efficient and effective methodologies that can be applied by civil society
organizations, in Canada and elsewhere, who wish to use remote sensing and
geographic information systems to monitor what is happening to forests over broad
geographic areas and at multiple scales. We believe that our defining, implementing
and completing this project demonstrates the ability of civil society organizations to
conduct this kind of work separate from governments and industry.

Other Potential Weaknesses of Project

¢ Natural change, such as fires, insect damage, and blowdown may result in substantial
errors of overestimation.

We acknowledge that, especially with fires, these natural events may introduce
significant error. We treated all fires as natural. This decision rule is based on the fact
that fires are a dominant natural force of disturbance in Boreal and Taiga ecosystems;
therefore, the effects of individual fires on the ecosystem, whether human-caused or
natural, are indistinguishable. The extraction of anthropogenic changes from burned
areas did pose a particular challenge. Often, we could not determine whether clearcut
logging occurred before or after a fire, or whether salvage logging occurred over entire
burned areas or just within limited areas of a larger burned area. Our decision rule in
burned areas was to extract anthropogenic change polygons only where there was
positive evidence of anthropogenic disturbance, usually consisting of visible roads. In
many of these cases, the interpreter manually digitized the exact boundary of the
anthropogenic change.

¢ Some areas of change that have undergone significant regeneration and/or that have
received only partial or selective cuts over the 10-year period may be missed by the
analysis.

Our accuracy assessment components for the Québec portion of the project, which
compared our results with government clearcut and burn data, showed only minor
differences in areas that had been clearcut logged during the time period covered by our
study (approximately 1990 to 2001). It is likely that our methodology missed partial or
selective cutting.

¢ The project does not address small-scale disturbances.

We recognize this weakness, and note it in the text. Our project mainly identified
disturbances greater than 0.2 ha (3 pixels on Landsat images); the methodology did not
allow for the identification of linear disturbances such as narrow roads, or other small
disturbances, such as selective logging.
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¢ The size of study area is very large; it covers multiple bioclimates and ecoregions;
therefore, a study area selected on the basis of use/allocation (i.e., administrative units)
may not be appropriate.

We analyzed and mapped (on a preliminary basis) a variety of ecological (e.g.,
ecozones, ecoregions, ecodistricts, watersheds) and administrative (e.g., forest
management) units at multiple scales. We are cognizant of the need to interpret the
data carefully, and of the fact that interpretations depend on the ecological and
administrative contexts specific to the study area.

¢ Image dates for many of the images were outside optimal phenological ranges.

This is correct. We were limited by the availability of cloud-free imagery. Although the
time span of the imagery we used is not ideal, we were not interested in conducting a
detailed classification of land cover or a detailed categorization of anthropogenic
disturbances. Our goal was simple — to identify areas of anthropogenic change (not to
classify them) — and therefore obtaining images within optimal phenological ranges of
time was not critical.
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Annex B. Data Tables

Table B1. Recent anthropogenic changes within ecoregions within the study
area (for the approximate period of 1989 to 2001).

Ecoregion Area (ha) | Area (a) | Disturbed

CENTRAL CANADIAN ROCKY MOUNTAINS 896,907 23,906 2.7
COLUMBIA HIGHLANDS 2,269,526 109,056 4.8
FRASER BASIN 128,311 12,122 9.4
NORTHERN COLUMBIA MOUNTAINS 5,236,964 109,042 2.1
OKANOGAN HIGHLAND 4,396 217 4.9
PURCELL TRANSITIONAL RANGES 87,968 4,878 5.5
SELKIRK-BITTERROOT FOOTHILLS 770,202 51,894 6.7
SOUTHERN ROCKY MOUNTAIN TRENCH 383,291 21,523 5.6
THOMPSON-OKANAGAN PLATEAU 138,916 14,726 10.6
WESTERN CONTINENTAL RANGES 1,039,326 16,616 1.6

Totals: | 10,955,808 363,979 3.3

Table B2. Recent anthropogenic changes within ecosections within
the study area (for the approximate period of 1989 to 2001).
Ecosection Arca tha) | Area (ha) | Disturbed
Big Bend Trench 138,792 5,646 4.1
Bowron Valley 118,313 4,235 3.6
Cariboo Mountains 1,343,811 16,877 1.3
Central Columbia Mountains 1,414,186 36,724 2.6
Central Park Ranges 517,053 7,415 1.4
Eastern Purcell Mountains 64,667 949 1.5
McGillivray Range 23,301 3,929 16.9
McGregor Plateau 128,311 12,122 9.4
Northern Hart Ranges 152,111 354 0.2
Northern Kootenay Mountains 1,589,548 25,476 1.6
Northern Okanagan Highland 110,020 12,856 11.7
Northern Park Ranges 495,862 8,935 1.8
Northern Thompson Upland 17,169 1,259 7.3
Quesnel Highland 703,901 32,540 4.6
Selkirk Foothills 770,202 51,894 6.7
Shuswap Basin 11,728 611 5.2
Shuswap Highland 1,447,312 72,281 5.0
Southern Columbia Mountains 365,353 10,117 2.8
Southern Hart Ranges 744,796 23,552 3.2
Southern Okanogan Highland 4,396 217 4.9
Southern Park Ranges 26,411 266 1.0
Southern Purcell Mountains 524,066 19,849 3.8
Upper Columbia Valley 6,295 454 7.2
Upper Fraser Trench 238,204 15,423 6.5
Grand Total 10,955,808 363,979 3.3
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Table B3. Recent anthropogenic changes within watersheds within the study area (for the
approximate periods of 1989 to 2001' and 1973 to 1992').

Total Disturbed Percent Logged Percent
Watershed Area (ha) 1989-2001 | Disturbed | 1973-1992| Logged

(ha) 1989-2001 (ha) 1973-1992

ADAMS RIVER 286,709 15,510 5.4 33,423 11.7
BOWRON 226,745 7,542 3.3 62,368 27.5
BULL RIVER 19,975 3,122 15.6 5,268 26.4
CANOE REACH 300,282 4,542 1.5 10,151 3.4
CARIBOO RIVER 261,840 5,847 2.2 25,293 9.7
CLEARWATER RIVER 306,790 2,051 0.7 6,774 2.2
COLUMBIA REACH 751,008 12,507 1.7 48,490 6.5
CROOKED RIVER 3,119 216 6.9 665 21.3
DUNCAN LAKE 469,829 6,790 1.4 24,742 5.3
HERRICK CREEK 195,754 5,646 2.9 3,296 1.7
HORSEFLY RIVER 173,995 9,362 5.4 24,205 13.9
KETTLE RIVER 429,896 38,590 9.0 49,521 11.5
KICKING HORSE RIVER 195,208 2,850 1.5 12,335 6.3
KOOTENAY LAKE 887,479 30,306 3.4 71,783 8.1
KOOTENAY RIVER 3,691 103 2.8 1,958 53.0
LOWER ARROW LAKE 658,390 32,733 5.0 67,398 10.2
LOWER NORTH THOMPSON RIVER 96,661 6,720 7.0 15,779 16.3
MAHOOD LAKE 171,730 6,598 3.8 20,892 12.2
MCGREGOR RIVER 321,140 13,809 4.3 39,234 12.2
MORKILL RIVER 760,826 38,524 5.1 70,608 9.3
MURTLE LAKE 244,429 89 0.0 168 0.1
OKANAGAN RIVER 3,389 323 9.5 233 6.9
PARSNIP RIVER 284,536 4,254 1.5 6,897 2.4
QUESNEL RIVER 340,214 14,319 4.2 26,312 7.7
REVELSTOKE LAKE 553,255 12,507 2.3 37,595 6.8
SHUSWAP LAKE 456,073 20,477 4.5 44,866 9.8
SLOCAN RIVER 339,966 5,422 1.6 24,716 7.3
SOUTH THOMPSON RIVER 9,001 936 10.4 706 7.8
ST. MARY RIVER 185,381 2,851 1.5 10,401 5.6
TABOR RIVER 1,426 113 8.0 854 59.9
UPPER ARROW LAKE 640,648 18,014 2.8 50,058 7.8
UPPER FRASER RIVER 459,701 1,503 0.3 11,493 2.5
UPPER NORTH THOMPSON RIVER 521,031 22,587 4.3 61,162 11.7
UPPER SHUSWAP 377,329 17,211 4.6 45,050 11.9
WILLOW RIVER 291 0 0.0 47 16.3
Totals: | 10,937,735 363,972 3.3 914,743 8.4

i. Global Forest Watch Canada's identified recent anthropogenic changes.
ii. BC Sustainable Resource Management Land Use dataset.
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Table B4. Recent anthropogenic changes within
Inland Cedar-Hemlock Biogeoclimatic Subzones
within the study area (for the approximate period
of 1989 to 2001).

Subzone Total Disturbed Percent

Code Area (ha) | Area (ha) | Disturbed
ICH dk 34,056 2,104 6.2
ICH dm 159,403 8,809 5.5
ICH dw 1 415,954 14,125 3.4
ICH dw 2 44,070 2,936 6.7
ICH dw 3 135,791 5,976 4.4
ICH mk 1 177,202 15,352 8.7
ICH mk 2 19,889 1,841 9.3
ICH mk 3 101,169 4,508 4.5
ICH mm 148,576 4,184 2.8
ICH mw 1 140,028 4,414 3.2
ICH mw 2 841,149 45,352 5.4
ICH mw 3 342,542 14,168 4.1
ICH mw 4 47,398 2,121 4.5
ICH vk 1 278,364 15,175 5.5
ICH vk 1c 11,804 562 4.8
ICH vk 2 127,810 6,754 5.3
ICH wk 1 579,284 22,727 3.9
ICH wk 1c 3,247 149 4.6
ICH wk 2 198,876 11,011 5.5
ICH wk 3 91,507 11,101 12.1
ICH wk 4 102,122 4,800 4.7
ICH xw 46,675 264 0.6
Totals: | 4,046,917 198,432 4.9

Table B5. Recent anthropogenic changes within forest districts within
the study area (for the approximate period of 1989 to 2001).

Forest District Arl‘;t?r',a) Aren r(?g; Disturbed

100 Mile House Forest District 146,380 6,204 4.2
Arrow Boundary Forest District 1,737,422 79,792 4.6
Central Cariboo Forest District 575,910 25,875 4.5
Columbia Forest District 1,777,155 32,417 1.8
Headwaters Forest District 2,575,011 60,584 2.4
Kamloops Forest District 133,271 8,509 6.4
Kootenay Lake Forest District 1,231,344 30,892 2.5
Okanagan Shuswap Forest District 925,614 48,615 5.3
Peace Forest District 6,467 0 0.0
Prince George Forest District 1,392,568 55,226 4.0
Quesnel Forest District 159,832 3,312 2.1
Rocky Mountain Forest District 293,882 12,555 4.3
Totals: | 10,954,993 363,979 3.3
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Table B6. Recent anthropogenic changes within
Timber Supply Areas (TSAs) within the study area
(for the approximate period of 1989 to 2001).
TSA No. Ar-le-ca,\t?rI\a) erset;I r(l;gc)l D?g{lfr?)r::d
01 1,379,842 50,652 3.7
02 357,580 29,140 8.1
05 282,327 11,993 4.2
07 957,933 14,563 1.5
09 11,556 562 4.9
11 1,497,298 48,128 3.2
13 1,231,368 30,892 2.5
16 137 0 0.0
17 1,212,601 20,992 1.7
22 925,614 48,615 5.3
23 144,764 6,177 4.3
24 1,392,568 55,226 4.0
26 159,832 3,312 2.1
27 819,222 17,854 2.2
29 575,910 25,875 4.5
Zll 6,467 0 0.0
Totals: | 10,955,019 363,979 3.3

Table B7. Recent anthropogenic changes within Mountain Caribou habitat/
population areas within the study area (for the approximate periods of 1989 to
2001' and 1973 to 19927).
. Total Disturbed Percent Logged Percent
Description Area (ha) 1989-2001 | Disturbed | 1973-1992| Logged
(ha) 1989-2001 (ha) 1973-1992
Mountain Caribou Range
Current 5,698,062 158,662 2.8 388,767 6.8
Extirpated 4,590,620 188,083 4.1 497,085 10.8
Totals: | 10,288,682 346,746 3.4 885,852 8.6
Population Trend
Declining 3,102,336 82,826 2.7 219,676 7.1
Stable 2,595,726 75,837 2.9 169,091 6.5
(Blank) 4,600,117 188,083 4.1 497,085 10.8
Totals: | 10,298,179 346,746 3.4 885,852 8.6
i. Global Forest Watch Canada's identified recent anthropogenic changes.
ii. BC Sustainable Resource Management Land Use dataset.
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Annex C. Additional References Used to Research
and Refine our Methodology
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Arino O, Vermote E, and V Spaventa. 1998. Operational atmospheric correction of Landsat TM
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Global Forest Watch Canada provides access to motre complete information
about development activities in Canada’s forests and their environmental
impacts. We are convinced that providing greater information about Canada’s
forests will lead to better decision-making on forest management and use,
which ultimately will result in forest management regimes that provide a full
range of benefits for both present and future generations.

Find out more/contact us:

Website: www.globalforestwatch.ca

Mailing Address: 10337 146 Street, Edmonton AB T5N 3A3
Phone: 780-451-9260

Email: info@globalforestwatch.ca





