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Tel: (250) 387-1296
Fax: (250) 953-3687

July 15, 2005

File: 12800-01

To All Interested Individuals

Re:  Strategies for Forest Inventory and Monitoring in MPB Areas

I am pleased to present ‘Strategies for Forest Inventory and Monitoring in MPB Areas’, a
report (attached) that is the result of significant effort.  It brings together information
from a large number of individuals who have provided important insight into the
development of the strategy statements and conclusions.

To date, this work has had two project sponsors – Melanie Boyce, Director, Forest
Analysis Branch, Ministry of Forests and Range, and Fern Schultz, Director, Resource
Information Branch, Ministry of Agriculture and Lands. The BC government recently
transferred its forest inventory function to the Ministry of Forests and Range where most
positions have become part of Melanie’s newly named Forest Analysis and Inventory
Branch.

I would like to take this opportunity to thank Fern Schultz for her leadership and valuable
contribution to this project, and also thank everyone who attended the March workshops,
provided input and helped to develop the report.

The transfer of the inventory function will help to strengthen the link between forest
analysis and forest inventory, and will no doubt benefit the future work as outlined by the
consulting team in the report’s conclusions.  In her continuing role as project sponsor,
Melanie has extracted the following key points from these conclusions:

Leadership and communication
- There is an urgent need to collect new data, with coordination through a new

Technical-Business Advisory Group to ensure an efficient and effective inventory
strategy is created. The group should communicate with a broad audience and
develop an accessible list of all relevant inventory activities.
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Standards
- A new approach to forest inventory should be developed that allows for different

sampling plans and different standards, which are responsive to the dynamics of
the MPB infestation.  For example, some new data sets should be developed that
can capture updated information on a yearly basis.

Business requirements
- Four areas must be examined to ensure all business needs are considered:

1) the location and extent of the mortality;
2) the volume and value of attacked stands;
3) corporate decisions such as AAC uplifts, which areas should be harvested

or not, and silviculture strategies, and
4) technical matters such as database structures and modelling requirements.

Given the urgency to gather new and improved forest inventory information, Melanie and
her team have started to implement aspects of the report, for example:

- a new adaptive VRI pilot is being developed for the Quesnel TSA;

- testing a new dataset has begun in two areas that reports mountain pine beetle
mortality (year of red attack and severity) using yearly satellite imagery;

- a small task group has started high-level discussions regarding strategies to
consider how various types of imagery might be applicable to the strategy, and

- an inter-agency team has been established to coordinate the forest inventory-
related activities, and from this, some specific technical working groups will be
developed to move the work forward in various areas.

There is still much to do but I am confident ‘Strategies for Forest Inventory and
Monitoring in MPB Areas’ provides the strategic framework we need to undertake
necessary activities and possibly transform our approaches to forest inventory in the
MPB-affected areas.

Yours truly,

Jim Snetsinger, RPF
Chief Forester

Attachment: Strategies for Forest Inventory and Monitoring in MPB Areas
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The development of a strategic plan for forest inventory and monitoring activities in
and around mountain pine beetle areas that meets the short and long term business
needs of government agencies, the forest industry and other key stakeholders. The
plan must:

1. consider the information requirements of forest managers;

2. consider the information requirements of the Chief Forester for AAC
determinations;

3. consider the information requirements for management for other forest and
resource values by government, industry and communities;

4. address short, medium and long term information requirements;

5. be achievable in appropriate timeframes;

6. reflect the urgency of the problem and the scale of the assets at risk.

Developing the Strategy
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Draft Strategy Framework
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Table S1: Strategy Framework - Overview

TIMEFRAME APPROACHBUSINESS AREA
Key Questions Immediate Medium Long Inventory Monitoring Update Modelling

Timber Supply (AAC
Uplift)
1. Location, extent,
severity, timing Information
1a. Where is the current
MPB infestation (last 2
years green/red attack,
extent, severity)?

c c c Imagery +
Ground

c

1b. Where are the past
MPB infested areas
(extent, severity, date, for
last 5 years)?

c c c c Imagery +
Ground

c c

1c. Where is the MPB
likely to be found next
(where is it going)?

c c c c

1d. How long will the
infestation last (10 more
years/ 20 more years)?

c c c c

2. Depletion Information

2a. How much volume has
been killed?

c c c c Imagery +
Ground

c

2b. How much volume has
been salvaged?

c c c c Imagery +
Ground

c

2c. How much volume can
be salvaged and for what
products (shelf life)?

c c c c c

2d. How much green
volume will be removed
with salvage?

c c c Ground c

3. Allocation / Calculation
Base
3a. What administrative
unit should the uplift
calculations be based on
(TSA, district)?

c c c c c

3b. Should uplift be based
on THLB or total landbase
in the management unit?

c c c c c

4. Depletion Update

4a. How frequently does
the AAC uplift need to be
reviewed / recalculated?

c c c c c c

5. Impact on Existing
Inventory, Databases, IT
Systems
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TIMEFRAME APPROACHBUSINESS AREA
Key Questions Immediate Medium Long Inventory Monitoring Update Modelling

5a. What is the impact of
these new information
requirements on the
supporting databases,
inventory systems, IT
structures?

c c c c c

6. Growth & Yield

6a. How do we model
growth of affected stands?

c c c c

Harvest Scheduling

1. What is the current
inventory of merchantable
timber in stands, by
species?

c c c c c

2. What is the level of pine
mortality for the district?

c c c c c c

3. Where is the mortality
occurring?

c c c c c

4. What was the year of
main mortality in
merchantable stands for
the district (when did the
clock start ticking)?

c c c c c

5. What is the rate at
which affected stands will
deteriorate?

c c c c c c

6. When will affected
stands be
unmerchantable?

c c c c c c

Silviculture/Regeneration
1. Where are the areas
that have been killed by
the MPB? What is the
location and extent of the
non-harvested MPB killed
stands?

c c c c c c

2. What is the presence
and condition of the
understorey; of the young
stand?

c c c c c c

3. Is there regeneration
present?  And if so how
much is present?
(Presence/condition of
understorey / young stand)

c c c c c c

4. What is the residual
volume?

c c c c
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TIMEFRAME APPROACHBUSINESS AREA
Key Questions Immediate Medium Long Inventory Monitoring Update Modelling

5. What is the site
productivity potential; is it
worth treating? (Residual
volumes / site productivity)

c c c c c

6. What is the growth
potential of existing
regeneration and of
residuals?  What is the
regeneration delay; when
will we get regeneration
(artificial vs. natural)?

c c c c c c

7. What are the
characteristics (species) of
the future regeneration?1

c c c c

8. Do we have adequate
models?

c c c c

9. Do we have data for
modelling?  What model
building data is required?

c c c c

Forest Health

1. Which pathogen? c c c c c c
2. Which species is the
pathogen affecting?

c c c c c c

3. What is the severity of
the infestation?

c c c c c c

4. Where is the
infestation?

c c c c c c

5. When did the infestation
occur?

c c c c c c

6. What is the rate of
spread of the infestation
(both within and between
stands)?

c c c c c c c

7. What are the
characteristics of the
infestation / spread?
(Immediate + periodic
updates, 3-5 yrs)

c c c c c c

Declining Asset Value

1. How do we determine
the pre-MPB forest asset
value?

c c c c

2. How do we determine
and describe the dynamics
of the value decline?

c c c c

                                                     
1 R"$%')"&'-)/+7;$'3"#$%&'0$*+&0'-%%7$%



Synopsis

BC Ministry of Forests, Forest Analysis Branch
Strategic Plan for Forest Inventory in Mountain Pine Beetle Areas
Draft Strategy Report: Phase 1 Page -=

TIMEFRAME APPROACHBUSINESS AREA
Key Questions Immediate Medium Long Inventory Monitoring Update Modelling

3. How we determine the
post-MPB forest asset
value?

c c c c

Resource Information Themes
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• ' Location and Extent
• ' Volume and Value
• ' Corporate Decisions
• ' Technical Considerations.

• ' Location and Extent Theme
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• ' Volume and Value Theme
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• ' Corporate Decisions Theme
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• ' Technical Considerations
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Table S2: Strategy Framework - Resource Information Categories based on Information
Needs

Resource Information
Categories Information Needs

?>' e"/*&-")'"3'/7##$)&'24.'-)3$%&*&-")'X5#$$)C'#$;'*);'5#$,'*&&*/BY
K>' G$<$#-&,'*);'$=&$)&'"3'&0$'-)3$%&*&-")'D-&0-)'&0$'%&*);
@>' e"/*&-")'"3'9*%&'24.'-)3$%&$;'*#$*%'X$=&$)&C'%$<$#-&,C';*&$C'3"#'+*%&'M',$*#%Y
P>' f$*#'"3'8*-)'8"#&*+-&,'"3'8$#/0*)&*:+$'<"+78$'-)'*'%&*);
M>' e"/*&-")'"3'8"#&*+-&,':,',$*#'"3'8"#&*+-&,
N>' 17##$)&'-)<$)&"#,'"3'8$#/0*)&*:+$'&-8:$#'-)'%&*);%C':,'%9$/-$%
g>' 4#$%$)/$'*);'/");-&-")'"3'&0$'7);$#%&"#$,
h>' H$5$)$#*&-")'9#$%$)/$'*);'/");-&-")
i>'''''G-&$'9#";7/&-<-&,'9"&$)&-*+
?L>'''G9$/-$%'*33$/&$;''A':,'9*&0"5$)

Current

?>' !"#$/*%&%'"3'D0$#$'&0$'24.'-%'+-B$+,'&"':$'3"7);'-)')$=&'@AM',$*#%
K>' !"#$/*%&%'"3';7#*&-")'*);'-)&$)%-&,'"3'-)3$%&*&-")%':,'%&*);'D-&0-)'D*&$#%0$;a;-%&#-/&
@>' !"#$/*%&%'"3'&0$'#*&$'"3'%9#$*;'"3'&0$'-)3$%&*&-")':"&0'D-&0-)'*);':$&D$$)'%&*);%
P>' ()*+,%-%'"3'&0$'/0*#*/&$#-%&-/%'"3'&0$'-)3$%&*&-")'a'%9#$*;

1. Location
and Extent

Future
(Modelling)

?>' 2"#&*+-&,'<"+78$'*);'I7*+-&,'D-&0-)'%&*);%C'D-&0-)'R-%&#-/&%
K>' (8"7)&'"3'<"+78$'*+#$*;,'%*+<*5$;
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Current
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@>' V0*&'-%'&0$'5#"D&0'9"&$)&-*+'"3'$=-%&-)5'#$5$)$#*&-")'*);'"3'#$%-;7*+%j'''XGANY
P>' V0*&'-%'&0$'#$5$)$#*&-")';$+*,T'D0$)'D-++'D$'5$&'#$5$)$#*&-")'X*#&-3-/-*+'<%>')*&7#*+Yj''XGANY
M>' V0*&'*#$'&0$'/0*#*/&$#-%&-/%'X%9$/-$%Y'"3'&0$'37&7#$'#$5$)$#*&-")j'''XGAgY

2. Volume
and

Value

Future
(Modelling)
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3. Corporate Decisions
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4. Technical
Considerations
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Next Steps
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Table S3: Recommended Action Plan

No. Action Lead
Agency

Timeframe Milestones Dependencies /
Relationships

1 Create governance and
coordination group for
strategy implementation

MoF/MSRM Immediate • ' ToR
• ' Group establishment
• ' Executive responsibility assigned

Coordinate with MPB
Action Plan, COFI

2 Form technical & business
advisory committee

MoF/MSRM Immediate • ' ToR
• ' Proposed list of members
• ' Committee establishment

Coordinate with MPB
Action Plan, COFI

3 Develop catalogue of all
MPB-inventory and
monitoring projects

MoF/MSRM Immediate • ' Reports:
-' FIA funded projects
-' Federal projects
-' Industry
-' Other

(2), (3)

• '

4 Prepare workplan for
Strategy Phase 2 – use
Resource Information
Themes  + Business
Requirements approach.

MoF/MSRM Immediate • 'Workplan – use Resource
Information Theme concepts to
define tasks and set priorities and
business requirements to define
attributes.

(1)

5 Verify business
requirements & themes
with industry and other
key stakeholders.

MoF/MSRM Immediate • ' Formalized Strategy Framework
and Action Plan

(2), (3)

6 Pilot projects MoF/MSRM Immediate
(July-August
start with Oct
finish)

• ' Outline pilot project plans based
on information gaps

• ' Approve pilot project plan
• ' Commission pilot projects

Depends on gaps
identified in (5)
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1. Purpose, Background and Approach
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Strategy Development Approach - Phase 1
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Figure 1: Strategy Framework - Overview of Framework Development Process
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Key Challenge

The Key Challenge is the development of a strategic plan for forest inventory and
monitoring activities in and around mountain pine beetle areas that meets the short and
long term business needs of government agencies, the forest industry and other key
stakeholders. The plan must:

1. consider the information requirements of forest managers;

2. consider the information requirements of the Chief Forester for AAC
determinations;

3. consider the information requirements for management for other forest and
resource values by government, industry and communities;

4. address short, medium and long term information requirements;

5. be achievable in appropriate timeframes;

6. reflect the urgency of the problem and the scale of the assets at risk.
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2. Strategy Assumptions
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Assumptions Related to Inventory and Monitoring Technology &
Methodologies
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3. Business Requirements through to Entities and Attributes
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Table 1: Initial Composite List of High Level Business Drivers and Priority Ratings

Ranking High Level Business Area # Votes

? Timber Supply (AAC) KL

K Timber Harvest Scheduling (Allocation); Salvage (Shelf Life) ?h

@ Silviculture, Regeneration, Succession/Stand Dynamics,
Silviculture Policy ?K

P Forest Health ??

M Declining Asset Value i

N G"/-"A$/")"8-/%'a'`$*+&0C'1"887)-&,'4+*))-)5'a'G&*:-+-&,'X`"7%$
F)%7#*)/$C'4*#&-/7+*&$%Y M

g !-%0'a'V-+;+-3$'`*:-&*&'Xe*);'n%$'4+*))-)5jY @

h V*&$#'['`,;#"+"5,C'Z7*)&-&,C'Z7*+-&, K

i !"#$%&'4#"&$/&-")C'!-#$'H-%B'X!7$+'2*)*5$8$)&Y K

?L 4#";7/&'a'2-++'1*9*/-&,'Q'4+*))-)5'XJ/")"8-/Y ?

?? e$*;-)5'J;5$'2*)*5$8$)& ?

?K .-";-<$#%-&, ?

?@ F)3#*%&#7/&7#$'['H"*;% ?

?P e*);%/*9$'()*+,%-%'XQ'W-%7*+Y ?

?M (5#-/7+&7#$a!"#*5$C'R"8-)*)&'H*)5$ L

?N b")A6-8:$#'!"#$%&'4#";7/&%'X."&*)-/*+%YC'd&0$#'!"#$%&'n%$%'XU7-;-)5C
6#*99-)5Y L

?g 1+-8*&$'10*)5$'Xb*&-")*+aF)&$#)*&-")*+'d:+-5*&-")%'['S,"&"YC'G9$/-$%
2-5#*&-") L

?h 6#$*&-$%a!-#%&'b*&-")%'F)&$#$%&% L

?i H$/#$*&-")C'6"7#-%8C'J/"A&"7#-%8 L

KL .#"*;Ae$<$+'H$9"#&-)5'XG&*&$'"3qY L

K? 1$#&-3-/*&-") L

2"%&'#$%"7#/$A:*%$;':7%-)$%%'*#$*%'%0*#$'&0$')$$;'3"#'&-8$+,C'/"%&'$33$/&-<$'*);'$33-/-$)&+,
;-%&#-:7&$;';*&*'*);'-)3"#8*&-")'")'&0$'+"/*&-")C'$=&$)&'*);'%$<$#-&,'"3'24.'-)3$%&*&-")%>'F)&$5#*&-")
"3'&0-%'-)3"#8*&-")'D-++'3"#8'&0$':*%-%'3"#'-)3"#8$;';$/-%-")%'")'0"D'&"'#$/"<$#'&0$'5#$*&$%&'<*+7$
3#"8';$*;'&-8:$#C'0"D'&"'3"%&$#')$D'*);'$8$#5-)5'3"#$%&A:*%$;'*/&-<-&-$%'*);'0"D'&"'/")%$#<$'&0$
+")5A&$#8'3"#$%&'<*+7$%'-;$)&-3-$;'-)'+*);'7%$'9+*)%>
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Timber Supply
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*33$/&$;'%&*);%>''(++'"3'&0$%$'9"-)&%'D$#$'*+%"'+-%&$;'-)'&0$'Z7$%)$+'6G('.7%-)$%%'R#-<$#%'3"#
n9;*&$;'F)<$)&"#,'F)3"#8*&-")'#$9"#&'X(99$);-='NY>''2"#$';$&*-+C'*'3-)$#'+$<$+'"3'-)<$)&"#,C'")'&0$
)")A9-)$'&,9$%'*#$'*+%"'#$I7-#$;'*%'&0$%$'D-++':$'&0$'37&7#$'((1':*%-%'D0-+$'&0$'9-)$'&,9$%'#$/"<$#
3#"8'&0$'24.'-)3$%&*&-")'$33$/&%>

60$'3"++"D-)5'B$,':7%-)$%%'I7$%&-")%'D$#$';$<$+"9$;^

1. Location, extent, severity, timing Information

1a. Where is the current MPB infestation (last 2 years green/red/grey attack, extent, severity)?

1b. Where are the past MPB infested areas (extent, severity, date, for last 5 years)?

1c. Where is the MPB likely to be found next (where is it going)?

1d. How long will the infestation last (10 more years/ 20 more years)?

2. Depletion Information

2a. How much volume has been killed?

2b. How much volume has been salvaged?

2c. How much volume can be salvaged and for what products (shelf life)?

2d. How much green volume will be removed with salvage?  How much green volume will be left?

3. Allocation / Calculation Base

3a. What administrative unit should the uplift calculations be based on (TSA, district)?

3b. Should uplift be based on THLB or total landbase in the management unit?

4. Depletion Update

4a. How frequently does the AAC uplift need to be reviewed / recalculated?

5. Impact on Existing Inventory, Databases, IT Systems

5a. What is the impact of these new information requirements on the supporting databases, inventory systems,
IT structures?

6. Growth & Yield

6a. How do we model growth of affected stands?
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Timber Harvest Scheduling (Allocation) & Salvage (Shelf Life)

`*#<$%&'%/0$;7+-)5'3"/7%$%'")'<$#,'%0"#&A&$#8'-)3"#8*&-")')$$;%>''Z7$%&-")%'*:"7&'D0$#$'&"'+"5T
D0*&'&-8:$#'%0"7+;':$'&*B$)'*);'D0*&'&-8:$#'%0"7+;':$'+$3&C'D0-/0'%&*);%'*#$':$&&$#'+$3&'3"#'"&0$#
#$%"7#/$%'7%$%C'*#$'/#-&-/*+'&"'0*#<$%&'%/0$;7+-)5';$/-%-")%>''60$'#$%"7#/$'-)3"#8*&-")')$$;%
$%%$)&-*++,':"-+';"D)'&"'&0$'I7$%&-")'"3'D0$#$'&0$'24.AB-++$;'&-8:$#'-%'+"/*&$;C'0"D'+")5'D-++'D$
0*<$'3-)*)/-*++,'$=9$;-$)&'*//$%%'&"'&0-%'*33$/&$;'X;$*;Y'&-8:$#C'0"D';"$%'&0-%'7)9+*))$;'3"#
8"#&*+-&,'*33$/&'&0$'D0"+$'#*)5$'"3'3"#$%&'#$%"7#/$'7%$%'*);'D0*&'*#$'&0$'#$%7+&-)5'-89*/&%'")
0*#<$%&'%/0$;7+-)5>

2"%&'"3'&0-%'-)3"#8*&-")')$$;%'&"':$'79;*&$;'*))7*++,'%"'"#5*)-_*&-")%'/*)'79;*&$'0*#<$%&-)5'9+*)%
*))7*++,>'F&'D*%'*%%78$;':,'&0$'5#"79'&0*&'D$'*#$'&*#5$&-)5'&0"%$'%&*);%'"3'&-8:$#'&0*&'0*<$':$$)
8"%&'-89*/&$;':,'&0$'24.>

60$'3"++"D-)5'B$,'&-8:$#'0*#<$%&'*);'%*+<*5$'I7$%&-")%'D$#$'-;$)&-3-$;^

1. What is the current inventory of merchantable timber in stands, by species? Need to know: annually

2. What is the level of pine mortality for the district? Need to know: annually
3. Where is the mortality occurring? Need to know: annually
4. What was the year of main mortality in merchantable stands for the district (when did the clock start ticking)?  Need to
know: annually
5. What is the rate at which affected stands will deteriorate? Need to know: once
6. When will affected stands be unmerchantable? Need to know: annually
7. Which affected stands are better left for other resource uses?                                                        Need to know: annually

Silviculture, Regeneration, Succession & Stand Dynamics,
Silviculture Policy

F&'D*%'*%%78$;'&0*&'&0-%':7%-)$%%'*#$*'-%'3"/7%$;'")'+""B-)5'3"#'%-+<-/7+&7#$'-)<$%&8$)&
"99"#&7)-&-$%'-)':"&0'0*#<$%&$;'*);')")A0*#<$%&$;'9"#&-")%'"3'24.'*33$/&$;'%&*);%'3"#'X*Y
8-&-5*&-)5'*++"D*:+$'*))7*+'/7&'3*++;"D)C'*);'X:Y'37&7#$'D-+;+-3$'#$I7-#$8$)&%>''!-<$'9"%%-:+$
%-+<-/7+&7#$'"99"#&7)-&,'/");-&-")%'D$#$'-;$)&-3-$;>

• ' G&*);%'&0*&'*#$')"&'0*#<$%&$;'&0*&'0*<$')"'#$5$)$#*&-")>

• ' G&*);%'&0*&'*#$')"&'0*#<$%&$;'&0*&'0*<$')*&7#*+'#$5$)$#*&-")>

• ' 2-=$;'%&*);%'&0*&'*#$')"&'0*#<$%&$;'D-&0'"#'D-&0"7&'*'9-)$'/"89")$)&>

• ' f"7)5'8*)*5$;'*);'7)8*)*5$;'%&*);%'&0*&'*#$'B-++$;>

• ' G&*);%'-)'D0-/0'0*#<$%&-)5'0*%'"//7##$;>

60$'I7$%&-")%'3"/7%$;'")'&0$'5$)$#*+'I7$%&-")^'D0*&'*#$'&0$'%-+<-/7+&7#$'-)<$%&8$)&';$/-%-")%'&0*&
-)<$)&"#,'-)3"#8*&-")'/*)'*%%-%&j''!"#'$=*89+$'&0-%'-)3"#8*&-")'/*)':$'7%$;'3"#'%-&$'9#$9*#*&-")'*);
#$0*:-+-&*&-")T'9+*)&-)5'*);'*;<*)/$;'#$5$)$#*&-")T'%&*);'&$);-)5C'-)/+7;-)5':#7%0-)5T'%9*/-)5'*);
3$#&-+-_*&-")T'*);'%-+<-/7+&7#$'9+*))-)5>
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60$'5#"79'*%%78$;'&0*&'-%%7$%'-)'+"55$;'*);'&#$*&$;'*#$*%'D"7+;':$'/"<$#$;':,'&0$'&-8:$#'0*#<$%&
:7%-)$%%'*#$*'I7$%&-")%'A':"&0'*#$*%'*#$'/+"%$+,'+-)B$;>

60$'3"++"D-)5'B$,'%-+<-/7+&7#$'I7$%&-")%a-)3"#8*&-")'#$I7-#$8$)&%'D$#$'-;$)&-3-$;^

1. Where are the areas that have been killed by the MPB? What is the location and extent of the non-harvested MPB
killed stands?
2. What is the presence and condition of the understorey; of the young stand?
3. Is there regeneration present?  And if so how much is present? (Presence/condition of understorey / young stand)
4. What is the residual volume?
5. What is the site productivity potential; is it worth treating? (Residual volumes / site productivity)   What is the
management objective for the stand?
6. What is the growth potential of existing regeneration and of residuals?  What is the regeneration delay; when will we
get regeneration (artificial vs. natural)?
7. What are the characteristics (species) of the future regeneration?5

8. Do we have adequate models?  Do we have data for modelling?  What model building data is required?

Forest Health

rb"&$^'&0$#$'D$#$')"'3"#$%&'0$*+&0'$=9$#&%'*&'&0$'W*)/"7<$#'D"#B%0"9';7$'&"'*'9*#*++$+'3"#$%&
9*&0"5$)'D"#B%0"9':$-)5'0$+;'-)'W-/&"#-*>s

F&'D*%'*%%78$;'&0$#$'D"7+;':$'-)&$#$%&'-)'&#,-)5'&"'/")&#"+'&0$'+$*;-)5'$;5$'"3'&0$'-)3$%&*&-")>''F3'%"C
&0$)'3"#$%&'0$*+&0'-)<$)&"#,'-)3"#8*&-")'-%')$$;$;'*:"7&'&0$'+$*;-)5'$;5$'/");-&-")%>''60-%
#$I7-#$8$)&'+$*;%'&"'*'D0"+$'%$&'"3'24.':-"+"5,A#$+*&$;'I7$%&-")%'X*%'"99"%$;'&"'0*#<$%&-)5Y
#$5*#;-)5'5#$$)'*&&*/BC'#$;'*&&*/BC'5#$,'*&&*/BC'$&/>

F3',"7'/*))"&'/")&#"+'"#'8*)*5$'&0$'-)3$%&*&-")C'&0$)',"7'D*)&'&0$'-)3"#8*&-")'&"'%$#<$'8"#$'*%'\*
B)"D+$;5$':*)B]'D0-/0'8"<$%'-)&"'&0$'*#$*'"3'8")-&"#-)5'*);'&0$')$$;'3"#'8")-&"#-)5'3"#$%&'0$*+&0
&#$);%>'60-%'-)3"#8*&-")'-%'9*#&-/7+*#+,'-89"#&*)&'-)'&0$')")A:$$&+$'*#$*%':$/*7%$'&0*&'-%'&0$
#$8*-)-)5'3"#$%&'D0-/0'87%&'%799"#&'&0$'37&7#$'0*#<$%&'D0-+$'&0$'24.'*33$/&$;'*#$*%'#$/"<$#>

F&'D*%'#$/"5)-_$;'&0*&'&0$'3"#$%&'0$*+&0'I7$%&-")%'8*,'/0*)5$C':7&'-3'&0$'8")-&"#-)5'*99#"*/0'-%
%733-/-$)&+,'#":7%&C'&0$)'0"9$37++,'&0$'%,%&$8'/*)'*)%D$#'&0$%$')$D'I7$%&-")%>''G"'D$'*#$'&0-)B-)5
0$#$'"3'*)'-;$*+C'+")5A&$#8'8")-&"#-)5'%,%&$8>'('+-)B'&"'&0$'b*&-")*+'!"#$%&'F)<$)&"#,'X5#-;Y'*);
%,%&$8'D*%'%$$)'*%'9"%%-:+$')*&-")*+')$&D"#B'&0*&'/"7+;':$'7%$;'&"'*;<*)&*5$>

60$'+-)B%':$&D$$)'3"#$%&'0$*+&0'*);'-)<$)&"#,'*#$'<$#,'-89"#&*)&'*);'&0$'24.'/0*++$)5$'-%'*)
"99"#&7)-&,'&"':#$*B';"D)'%"8$'"3'&0"%$':*##-$#%'*);'+-)B'&0$8'&"5$&0$#>

60$'3"++"D-)5'B$,'3"#$%&'0$*+&0'I7$%&-")%'D$#$'-;$)&-3-$;^

1. Which pathogen? 5. When did the infestation occur?

2. Which species is the pathogen affecting? 6. What is the rate of spread of the infestation (both within and
between stands)?

3. What is the severity of the infestation? 7. What are the characteristics of the infestation / spread?
(Immediate + periodic updates, 3-5 yrs)

4. Where is the infestation?

                                                     
M'R"$%')"&'-)/+7;$'3"#$%&'0$*+&0'-%%7$%
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Declining Asset Value

60-%':7%-)$%%'*#$*'D*%'-;$)&-3-$;'*%'3"/7%-)5'")'8*)*5-)5'&0$'3"#$%&'#$%"7#/$':*%$'3#"8'*)'\*%%$&A
8*)*5$8$)&]'9"-)&'"3'<-$D>''(')78:$#'"3'3*/&"#%'D$#$'-;$)&-3-$;'D0-/0'*#$':$5-))-)5'&"'*33$/&
-);7%&#,'*);'5"<$#)8$)&':7%-)$%%';$/-%-")%>''60$%$'-)/+7;$^

• ' 60$'*:-+-&,'"3'&0$'-);7%&#,'&"'*&&#*/&'3-)*)/-)5'X+-/$)%$$%Y'A'24.'+"%%$%'*33$/&'&0$':""B'<*+7$
"3'&$)7#$%>

• ' 60$#$'*#$'-89+-/*&-")%'&"'&-8:$#'9#-/-)5'-)'&$#8%'"3'/0*)5$%'-)'&0$'I7*+-&,'"3'&0$'D"";'*);'-)
&$#8%'"3'&0$'+*#5$'%799+,'"3'24.AD"";T':"&0'D-++'*33$/&'&0$'<*+7$'"3'&0$'*%%$&'&"'&0$'9$"9+$
"3'.1>

• ' 60$#$'D-++':$'*'#$;7/&-")'-)'&-8:$#'%799+,'D-&0'*&&$);*)&'*33$/&%'")'5"<$#)8$)&'#$<$)7$
X#$;7/$;'<*+7$'&"'&0$'97:+-/'-)'&$#8%'"3'%&789*5$'#$<$)7$'*);'9"&$)&-*++,'#$;7/$;'37&7#$
0*#<$%&'#*&$%'3"#'*'&-8$Y>

• ' 60$#$'-%'*'I7$%&-")'*:"7&'&0$'+")5A&$#8'9#";7/&-<-&,'"3'&0$'+*);':*%$'-)'&$#8%'"3'0"D'&0$%$
%&*);%'D-++'#$%9");'XD$'*#$'*%%78-)5'&0$,'D-++'/"8$':*/B'*);'5#"D'&0$'D*,'&0$,'5#$D
:$3"#$C':7&'-&'8*,')"&'0*99$)'I7-/B+,'"#'8*,'#$I7-#$'37#&0$#'-)&$#<$)&-")'*);'/"%&%'&"
*/0-$<$>'60$%$'3*/&"#%'/"7+;'*33$/&'&0$'*:-+-&,'&"'9#"<-;$'#$<$)7$'*);'&"'%799"#&'$/")"8-/
*/&-<-&,'-)'&0$'37&7#$>

• ' 60$#$'-%'*'9"&$)&-*++,'+*#5$'97:+-/'%-+<-/7+&7#$'+-*:-+-&,a/"%&'#$+*&$;'&"'#$0*:-+-&*&-")'"3'&0$%$
%&*);%>

• ' \d<$#%799+,]'"3':$$&+$AB-++$;'D"";'/"7+;'+$*;'&"'9#";7/&'9#-/$'#$;7/&-")'-)'"7#'8*#B$&%C
/#$*&-)5'37#&0$#'-89*/&%'")'#$%"7#/$'*++"/*&-")'%&#*&$5-$%'*);'8"#$'9#$%%7#$'*);';-33-/7+&-$%
-)':*+*)/-)5'-88$;-*&$'7&-+-_*&-")'&"'8-)-8-_$'+"%%$%'*5*-)%&'-89*/&%'")'5"<$#)8$)&
#$<$)7$'*);'8*#B$&'9#-/$%>

60$'3"++"D-)5'B$,'*%%$&'<*+7$'I7$%&-")%'D$#$'-;$)&-3-$;^

1. How do we determine the pre-MPB forest asset value?

2. How do we determined and describe the dynamics of the value decline?

3. How we determine the post MPB forest asset value?
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4. Strategy Framework

60$'%&#*&$5,'3#*8$D"#B'-%':*%$;'79")'3$$;:*/B'3#"8'&0$'10*++$)5$'4*9$#'X*99#"=-8*&$+,'PL
D#-&&$)'#$%9")%$%'D$#$'#$/$-<$;YC'3$$;:*/B'3#"8'&0$'&D"'D"#B%0"9%'X4#-)/$'U$"#5$'")'2*#/0'??&0
*);'H-/08");'")'2*#/0'KiA@L&0Y'*);';-%/7%%-")'D-&0'B)"D+$;5$*:+$'*);'$=9$#-$)/$;'5"<$#)8$)&
*);'-);7%&#,'$=9$#&%>'(;;-&-")*++,C'&0$'%&#*&$5,'-%';$%-5)$;'&"'3-&'D-&0-)'&0$'/7##$)&'4#"<-)/-*+
2"7)&*-)'4-)$'.$$&+$'(/&-")'4+*)>

60$')$D'-)<$)&"#,'*);'8")-&"#-)5'%&#*&$5,'87%&'*/0-$<$'%-5)-3-/*)&'5*-)%'-)'&0#$$';-8$)%-")%'-)
"#;$#'&"'$)*:+$'&0$'#$%9")%-:+$'8-)-%&#-$%C'-);7%&#,'*);'&0$'*33$/&$;'/"887)-&-$%'&"'8-)-8-_$'&0$
$33$/&%'"3'&0$'24.'-)3$%&*&-")>

• ' !-#%&C'&0$'%&#*&$5,'87%&'$)*:+$'&0$';$<$+"98$)&'*);'-89+$8$)&*&-")'"3'*)'-)<$)&"#,'*);
8")-&"#-)5'%,%&$8X%Y'D0-/0'/*)'9#"<-;$';$&*-+$;C'D-&0-)A%&*);';*&*'3"#'97#9"%$%'"3'0*#<$%&
%/0$;7+-)5'*);'%-+<-/7+&7#*+'9+*))-)5>

• ' G$/");+,C'&0$'%,%&$8'87%&':$'/*9*:+$'"3'9#"<-;-)5'79;*&$;'%&*);A+$<$+'3"#$%&'#$%"7#/$
;*&*'")':"&0'+-<-)5'*);';$*;'&#$$%'3"#'&0$'$)&-#$'24.A-)3$%&*&-")'*#$*'")'*&'+$*%&'*)'*))7*+
79;*&$':*%-%>

• ' 60-#;C'&0$'$)&-#$'%,%&$8'87%&':$'\G&#*&$5-/*++,'H$%-+-$)&]'*);'%7%&*-)*:+$'D-&0-)'&0$
*<*-+*:+$'#$%"7#/$%'"3'&0$'8-)-%&#-$%'*);'&0$'3"#$%&'-);7%&#,T'->$>C'&0$'%,%&$8'87%&':$
3+$=-:+$C'*33"#;*:+$'*);'"9$#*&-")*++,'37)/&-")*+>''60$'":E$/&-<$'-%'&"';$<-%$'*'%,%&$8
/")&*-)%'%733-/-$)&'3+$=-:-+-&,'-)'&0$'B$,';$%-5)'/"89")$)&%'&"'8*B$'-&'$*%-+,'*;*9&$;'&"')$D
:7%-)$%%'#$I7-#$8$)&%'*%'&0$,'*#-%$>''R-#$/&+,'#$/"5)-_-)5'&0$')$$;'3"#'%&#*&$5-/'#$%-+-$)/$C
-89+-$%'&0*&'&0$'%,%&$8'D-++':$'/")&-)7*++,'/0*)5-)5'*);'#$)$D$;'&"'#$3+$/&'/0*)5-)5
:7%-)$%%'#$I7-#$8$)&%>''60-%'0*%'%-5)-3-/*)&'-89+-/*&-")%'")':"&0'&0$';$%-5)'*);'&0$
&$/0)"+"5-/*+'/"89")$)&%'"3'&0$'%,%&$8'AAA'-)'"&0$#'D"#;%'&0-%'-%')"&'$=9$/&$;'&"':$'*
\")/$A:7-+&]'%,%&$8C':7&'#*&0$#'*'%&#*&$5,'"3'*99#"*/0$%'3"#'/"++$/&-)5C'8*)*5-)5'*);
#$9"#&-)5'"7&';*&*')$/$%%*#,'&"'8*)*5$';,)*8-/C')*&7#*+'#$%"7#/$%'D0-/0'D-++':$
/")&-)7*++,'/0*)5-)5>

60$'!#*8$D"#B'-%'3"#8*&&$;'&"'3"++"D'3#"8'&0$'#$%7+&%'"3'&0$'W*)/"7<$#'D"#B%0"9'*);'-%'3"/7%$;'")
*;;#$%%-)5'B$,':7%-)$%%'#$I7-#$8$)&%'3"#'&0$'3-<$C'9#-"#-&,'0-50A+$<$+':7%-)$%%'*#$*%C'*%'-;$)&-3-$;
:,'&0$'9*#&-/-9*)&%'*&'&0$'D"#B%0"9>'60$%$'9#-"#-&,':7%-)$%%'*#$*%'*#$^^

• ' Timber Supply Analysis'A'%$&&-)5'"3'%0"#&A&$#8C'8-;A&$#8'*);'+")5A&$#)'0*#<$%&'+$<$+%
&*B-)5'-)&"'/")%-;$#*&-")'&0$'$33$/&%'"3'&0$'24.'$9-;$8-/>

• ' Harvest Scheduling'A'$%&*:+-%08$)&'"3'0*#<$%&'%/0$;7+$%'D0-/0'8*=-8-_$':"&0'&0$
#$/"<$#,'"3'%*+<*5$*:+$'8*&$#-*+'3#"8'9"%&A+$*;-)5'$;5$'%&*);%'*);C'D0$#$'*99#"9#-*&$C
7%$'\e$*;-)5'J;5$]'0*#<$%&-)5'*99#"*/0$%'&"'/*9&7#$'9"/B$&%'"3'24.A-)3$%&$;'&#$$%'*);
%+"D'&0$'#*&$'"3'%9#$*;>

• ' Silviculture'A';$<$+"98$)&'*);'-89+$8$)&*&-")'"3'*99#"9#-*&$'%-+<-/7+&7#*+'%&#*&$5-$%'*);
9#*/&-/$%'D0-/0'8-)-8-_$'&0$'-89*/&'"3'&0$'24.'$9-;$8-/'")'+"/*+'$/"%,%&$8%'*);
8$#/0*)&*:+$'3-:#$'%799+-$%>

• ' Forest Health'A'-;$)&-3-/*&-")'"3'24.A-)3$%&$;'*#$*%C'+"/*&-")'"3')$D'-)3$%&*&-")%'A
8")-&"#-)5'&0$'#*&$'"3'%9#$*;C'8")-&"#-)5'&0$'8"#&*+-&,'#*&$'D-&0-)'-)3$%&$;'%&*);%'*);
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Table 4: Strategy Framework - Overview

TIMEFRAME APPROACHBUSINESS AREA
Key Questions Immediate Medium Long Inventory Monitoring Update Modelling

Timber Supply (AAC Uplift)
1. Location, extent, severity,
timing Information
1a. Where is the current MPB
infestation (last 2 years
green/red attack, extent,
severity)?

c c c Imagery +
Ground

c

1b. Where are the past MPB
infested areas (extent, severity,
date, for last 5 years)?

c c c c Imagery +
Ground

c c

1c. Where is the MPB likely to be
found next (where is it going)?

c c c c

1d. How long will the infestation
last (10 more years/ 20 more
years)?

c c c c

2. Depletion Information

2a. How much volume has been
killed?

c c c c Imagery +
Ground

c

2b. How much volume has been
salvaged?

c c c c Imagery +
Ground

c

2c. How much volume can be
salvaged and for what products
(shelf life)?

c c c c c

2d. How much green volume will
be removed with salvage?

c c c Ground c

3. Allocation / Calculation Base

3a. What administrative unit
should the uplift calculations be
based on (TSA, district)?

c c c c c

3b. Should uplift be based on
THLB or total landbase in the
management unit?

c c c c c

4. Depletion Update

4a. How frequently does the
AAC uplift need to be reviewed /
recalculated?

c c c c c c

5. Impact on Existing Inventory,
Databases, IT Systems
5a. What is the impact of these
new information requirements on
the supporting databases,
inventory systems, IT structures?

c c c c c

6. Growth & Yield

6a. How do we model growth of
affected stands?

c c c c
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TIMEFRAME APPROACHBUSINESS AREA
Key Questions Immediate Medium Long Inventory Monitoring Update Modelling

Harvest Scheduling

1. What is the current inventory
of merchantable timber in
stands, by species?

c c c c c

2. What is the level of pine
mortality for the district?

c c c c c c

3. Where is the mortality
occurring?

c c c c c

4. What was the year of main
mortality in merchantable stands
for the district (when did the
clock start ticking)?

c c c c c

5. What is the rate at which
affected stands will deteriorate?

c c c c c c

6. When will affected stands be
unmerchantable?

c c c c c c

Silviculture/Regeneration
1. Where are the areas that have
been killed by the MPB? What is
the location and extent of the
non-harvested MPB killed
stands?

c c c c c c

2. What is the presence and
condition of the understorey; of
the young stand?

c c c c c c

3. Is there regeneration present?
And if so how much is present?
(Presence/condition of
understorey / young stand)

c c c c c c

4. What is the residual volume? c c c c
5. What is the site productivity
potential; is it worth treating?
(Residual volumes / site
productivity)

c c c c c

6. What is the growth potential of
existing regeneration and of
residuals?  What is the
regeneration delay; when will we
get regeneration (artificial vs.
natural)?

c c c c c c

7. What are the characteristics
(species) of the future
regeneration?7

c c c c

8. Do we have adequate
models?

c c c c

9. Do we have data for
modelling?  What model building
data is required?

c c c c

                                                     
7 R"$%')"&'-)/+7;$'3"#$%&'0$*+&0'-%%7$%
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TIMEFRAME APPROACHBUSINESS AREA
Key Questions Immediate Medium Long Inventory Monitoring Update Modelling

Forest Health

1. Which pathogen? c c c c c c
2. Which species is the pathogen
affecting?

c c c c c c

3. What is the severity of the
infestation?

c c c c c c

4. Where is the infestation? c c c c c c
5. When did the infestation
occur?

c c c c c c

6. What is the rate of spread of
the infestation (both within and
between stands)?

c c c c c c c

7. What are the characteristics of
the infestation / spread?
(Immediate + periodic updates,
3-5 yrs)

c c c c c c

Declining Asset Value

1. How do we determine the pre-
MPB forest asset value?

c c c c

2. How do we determine and
describe the dynamics of the
value decline?

c c c c

3. How we determine the post-
MPB forest asset value?

c c c c

Resource Information Themes
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60$'3"7#'8*-)'&0$8$%'*#$^

• ' Location and Extent
• ' Volume and Value
• ' Corporate Decision
• ' Technical Consideration

Location and Extent Theme

60-%'&0$8$'*55#$5*&$%'%-8-+*#'I7$%&-")%'D0$#$'/+$*#'$<-;$)/$'"3'24.'*&&*/B'*);'&0$'&-8$'"3'*&&*/B
"//7##$)/$'-%')$/$%%*#,'&"'*)%D$#'&0$'I7$%&-")>''60$'&0$8$'"3'I7$%&-")%'-%'37#&0$#'%7:;-<-;$;'-)&"
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Volume and Value Theme
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Corporate Decisions Theme
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Technical Considerations Theme

(+&0"750')"&'%9$/-3-/C'&0$'I7$%&-")%'-)'&0-%'&0$8$'-;$)&-3,'5$)$#*+'&$/0)-/*+'I7$%&-")%'&0*&')$$;'&"
:$'/")%-;$#$;'&"'-;$)&-3,'#$I7-#$;'*&&#-:7&$%'*);';$<$+"9'"9&-")%'3"#';-33$#$)&'8$&0";%'*);
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-89"#&*)/$'*#$'&0$'I7$%&-")%'")'5#"D&0'*);',-$+;'8";$++-)5'*%'%7/0'8";$++-)5'-%'*'B$,'/"89")$)&
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F)'%788*#,C':*%$;'")'&0$'3"7#'#$%"7#/$'-)3"#8*&-")'&0$8$%C'&0$'\24.'H$%"7#/$'F)3"#8*&-")
G,%&$8]'0*%'&0#$$':*%-/'/"89")$)&%>''60$%$'/"89")$)&%'-)/+7;$^

X-Y' an inventory'&0*&';$3-)$%'+"/*&-")'*);'$=&$)&'"3'24.'-)3$%&$;'*#$*%'*);'"&0$#
3"#$%&'%&*);%'*);'9#"<-;$%'*&&#-:7&$%';$%/#-:-)5':"&0';$*;'*);'+-<$'%&*);%'&0*&'/*)
*+%"':$'7%$;'3"#'"9$#*&-")*+'*/&-<-&-$%C'9+*))-)5'*);'8";$++-)5T

X--Y' an update procedure'with a monitoring aspect X$>5>'5#"D&0'*);',-$+;Y'&"'B$$9'&0$
-)<$)&"#,'*&&#-:7&$%'/7##$)&'"#'9#"<-;$';*&*'3"#'8";$++-)5T'*);

X---Y' a modelling component &"'9#$;-/&';$#-<$;'*&&#-:7&$%C'37&7#$'%9#$*;'"3'-)3$%&*&-")C
#*&$'"3';$&$#-"#*&-")C'*);'37&7#$'/0*)5$%'-)'-)<$)&"#,'*&&#-:7&$%>

60$'8*99-)5'%/*+$'*);'79;*&$'3#$I7$)/,'"3';-33$#$)&'*&&#-:7&$%')$$;%'&"':$'/")%-;$#$;'-)'$*/0
/"89")$)&'*%'D$++'*%'"&0$#'#$%"7#/$'-)3"#8*&-")'X$>5>'.U1C'6HF2Y'#$I7-#$;'3"#'&0$'8";$++-)5
/"89")$)&>''6*%B'&$*8%'8*,'#$I7-#$'%7:&*%B'/"88-&&$$%'&"'*;;#$%%'8"#$'/"89+$='*);'%9$/-3-/
I7$%&-")%'D-&0-)'$*/0'&0$8$>''60$'&$*8%'*);'/"88-&&$$%'%0"7+;':$':*%$;'79")'*'/"8:-)*&-")'"3
&0$'3"7#'#$%"7#/$'-)3"#8*&-")'&0$8$%'*);'@'/"89")$)&%'*:"<$'*);'&0$'/"89+$=-&,'"3'$*/0'I7$%&-")
-)'6*:+$'M'"#')$D'I7$%&-")%'*#-%-)5';7#-)5'&0$'9#"/$%%>
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%$/");'&0$8$C'W"+78$'*);'W*+7$C'D0-/0'D-++'#$I7-#$'%"8$'3"#8'"3';$&*-+$;'5#"7);'%*89+$;';*&*
3"#'%"8$'/"89")$)&%>

Table 6: Strategy Framework - Composite Attribute Table for Resource Information Themes

ENTITY ATTRIBUTE RESOURCE INFORMATION THEMES
Location and Extent Volume and Value
Current Future Current Future

Stand
Stand-table
by diameter
class,
Distance-
independent

Stand Structure by species, tree class: live, attack class (green,
red, grey), dead, diameter class
Volume/ha, # stems/ha, BA/ha, Total ht, Merch ht, # logs by dib &
grade, bole checking, rot, height to base of live crown, etc.

c c

Stand Crown closure
Stand Stand structure - \vertical complexity c c
Stand Stand structure – horizontal complexity -Uniform or clumped c c
Stand Site index – derived or field estimate c c
Stand Competitive vegetation (brush, grass, etc.) c c
Stand History c c
Stand Snags: #, size, species, condition class c c
Stand Mortality (severity class) c c c c
Stand Year of first infestation by pathogen c c c c
Stand Mortality volume by year by species by pathogen c c c c
Stand Spatial location c c c c
Stand Location relative to other spatially identified values c c c c
Stand Presence & Severity  of Other pathogens c c c c
Stand Affected tree species – pathogen c c c c
Stand Mortality (severity class) by pathogen c c c c
Stand DBH, height, no of trees killed by pathogen c c
Stand BEC, slope, aspect,  soil moisture class c c c c
Stand Environmental restrictions / concerns c c c c
Growth Model: Stand Average
Stand Stand average model - handles mixed species plus forecasts live

and dead volume & BA
c c

Growth Model: Tree List – Stand Table Projection
Tree Tree List or Stand Table Projection growth model - handles mixed

species, multi-storied, multi-aged stands (distance-independent)
Inventory data

or  model-
generated

Model-
generated

detail
Shelf Life Model
Tree/Stand Under development c c
Other Resource Management Requirements
Stand Spatial location and extents required for: habitat parameters,

riparian buffer zones, aesthetics
c c c c
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D0-/0'-%'&"':$'$=9$/&$;'*%'&0$%$':7%-)$%%'*#$*%'*#$';$*+-)5'9#-8*#-+,'D-&0'%0"#&A&$#8C';$&*-+$;
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5. Conclusions and Implications

Conclusions
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Summary Strategy Statement
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Implications
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6. Recommended Action Plan

Next Steps
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Guiding Principles for Action
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2 Streamline existing programs and
activities
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3 Use best available science and
information
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+"/*+'*);'-);-5$)"7%'B)"D+$;5$>

4 Utilize Geo-referencing and GIS
technology to enable capture and
utilization of a wide range of
available data

J%&*:+-%0'8$/0*)-%8%'&"'/""#;-)*&$'&0$'/*9&7#$C'%&"#*5$'*);
7&-+-_*&-")'"3';*&*'3#"8'*'D-;$'#*)5$'"3'*/&-<-&-$%T'$>5>C
"9$#*&-")*+'/#7-%$%C'#$8"&$'%$)%-)5C'+-/$)%$$'-)<$)&"#,
#$+*&$;'%7#<$,'9#"E$/&%'*);'#$%$*#/0'9#"E$/&%>

5 Verify methods for meeting
identified MPB information needs
by pilot projects

4-+"&'*);'<$#-3,';*&*'*);'-)3"#8*&-")'*/I7-%-&-")'8$&0";%'3"#
8$$&-)5'&0$'-)3"#8*&-")')$$;%'-;$)&-3-$;'-)'&0$'G&#*&$5,
!#*8$D"#B>'R"/78$)&'&0$-#'/"%&%C':$)$3-&%'*);'"9$#*&-")*+
3$*%-:-+-&,'<-*'9-+"&'9#"E$/&'#$%7+&%>

6 Mobilize new resources b$D'#$%"7#/$%'D-++':$')$$;$;'&"'/"89+$8$)&'*);'$)0*)/$
/7##$)&'8*99-)5'"3'$=-%&-)5'*);')$D'"7&:#$*B%'*);'/"89-+$
*);'8*-)&*-)'&0$'#$I7-#$;'79;*&$;';*&*%$&%>

7 Track progress and success 2")-&"#'*++'24.'-)<$)&"#,'9#"E$/&%'3"#'$33$/&-<$)$%%>'G0*#$
&0$'#$%7+&%'-)'"#;$#'&"'3*/-+-&*&$'79&*B$'*);'*;*9&-<$
-89+$8$)&*&-")>
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Recommended Action Plan: Walk-Through

1. Implement Strategy Framework (Phase I outcome)

4#$%$)&'&0-%'#$9"#&'&"'B$,'2"!'*);'2GH2'/+-$)&%>'H$%"+<$'*),'/+-$)&'/")/$#)%>'W*+-;*&$
&0$'3-);-)5%'*);'*/&-")'%&$9%>'1""#;-)*&$'D-&0'&0$'24.'(/&-")'4+*)>

1#$*&$'0-50A+$<$+'5"<$#)*)/$'*);'/""#;-)*&-")'5#"79'&"'57-;$'-89+$8$)&*&-")'"3'&0$'%&#*&$5,>
(%%-5)'"<$#*++'$=$/7&-<$'#$%9")%-:-+-&,'3"#'-89+$8$)&*&-")'&"'")$'-);-<-;7*+C':*/B$;'79':,'*)
"<$#%-50&'/"88-&&$$>'R$<$+"9'-89+$8$)&*&-")'9$#3"#8*)/$'8$*%7#$%>'R$<$+"9'*)'$<*+7*&-")'*);
#$9"#&-)5'9#"/$%%'&"'*%%$%%'&0$'9#"5#$%%'*);'%7//$%%'"3'&0$'-89+$8$)&*&-")'9+*)>

2. Form a Technical and Business Advisory Group

J%&*:+-%0'*'6$/0)-/*+'*);'.7%-)$%%'(;<-%"#,'U#"79':,'/")&*/&-)5'&$/0)-/*+'$=9$#&%
X5"<$#)8$)&C'-);7%&#,C'*/*;$8-*Y'*);':7%-)$%%'+$*;$#%>'R$<$+"9'6"H'3"#'&0$'5#"79>'!"#8
&0$'5#"79>

2*,'*+%"'D*)&'&"'/")%-;$#'&0$'$%&*:+-%08$)&'"3'")$'"#'8"#$'&$/0)-/*+'D"#B-)5'/"88-&&$$%
&"'*%%-%&'-)'%9$/-*+&,'*#$*%>

3. Compile a catalogue of MPB-related inventory and monitoring projects

F)-&-*&$'*);'/"89-+$'*'+-%&'"3'#$+$<*)&'9#"E$/&%C'$-&0$#'/"89+$&$;C'"#'/7##$)&+,'7);$#D*,>
(//$%%'!F('37);$;'9#"E$/&%'<-*'!FHG'X0&&9^aaDDD>3-*+-/$)%$$%>/"8ae"5-)a+"5-)>*%9YC
9#"E$/&%'8*)*5$;':,'&0$'4!1'X%$$'&0$-#'D$:%-&$YC'+-/$)%$$%'*);'"&0$#'*5$)/-$%>
G788*#-_$'"7&/"8$%'*);'\+$%%")%'+$*#)$;]>'F;$)&-3,'24.'-)3"#8*&-")'*/I7-%-&-")'5*9%'-)
#$+*&-")'&"'G&#*&$5,'!#*8$D"#B')$$;%>

4. Prepare workplan for Strategy Phase 2

H$3$#$)/$'"&0$#'D"#BC'%$$'/*&*+"57$'*:"<$>''H$3$#$)/$'&0$':7%-)$%%';#-<$#%'*);'&0$8$%
-;$)&-3-$;'-)'&0-%'#$9"#&>

.7-+;'")'&0$'40*%$'?'"7&97&%'&"'9#$9*#$'D"#B9+*)'3"#'G&#*&$5,'40*%$'K>'XV"#B%0"9
V"#B:""B'G$%%-")%'M'*);'N'D"7+;'9#"<-;$'*'5"";'"7&+-)$'&"'%&*#&'")'&0-%'9#"/$%%Y>

5. Formalize the Strategy Framework

W$#-3,':7%-)$%%'#$I7-#$8$)&%'-;$)&-3-$;'-)'&0$'G&#*&$5,'!#*8$D"#B'D-&0'-);7%&#,'*);'"&0$#
B$,'%&*B$0"+;$#%'D0"'D$#$')"&'*:+$'9*#&-/-9*&$'-)'10*++$)5$'4*9$#'*);'V"#B%0"9%>'n%$
&0$'&$/0)-/*+'*);':7%-)$%%'*;<-%"#,'/"88-&&$$>'H$<-$D'&0$'*/&-")'%&$9%'*);':7-+;'*
/"89#$0$)%-<$'9+*)'&"'-89+$8$)&'&0$8'XG&#*&$5,'40*%$'KY>'1")3-#8'&0$'9#-"#-&-$%'*);
*##*)5$'-)'9#"E$/&%'*);'&*%B%>'(%%-5)'9#"E$/&%'*);'&*%B%'&"'-);-<-;7*+%'3"#'-89+$8$)&*&-")>

6.  Proceed with pilot projects'needed to establish optimal methods and procedures for
efficient and timely acquisition of information identified in the Strategy Framework

6-8$'9#$%%7#$%'3"#'-89+$8$)&*&-")'#$I7-#$'*/I7-%-&-")'"3';*&*'&0#"750'9-+"&'9#"E$/&%'&0-%
%788$#'*);'3*++'%$*%")'Xk7+,'A'G$9&$8:$#'KLLMY>'6D"'&"'&0#$$'9-+"&'*#$*%'%0"7+;':$
%$+$/&$;'&"'#$9#$%$)&'/");-&-")%'&,9-/*+'"3'&0$'/$)&#*+'F)&$#-"#>'4-+"&'9#"E$/&%'%0"7+;':$
/*##-$;'"7&'-)'*)'"9$#*&-")*+'8";$C'%-87+*&-)5'#$*+-&,'*%'87/0'*%'9"%%-:+$C'-)/+7;-)5
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*;8-)-%&#*&-")'*);'/""#;-)*&-")'+"5-%&-/%>'n%$'&0$'&$/0)-/*+'*);':7%-)$%%'*;<-%"#,
/"88-&&$$'&"'%$+$/&a;$%-5)'&0$'9#"E$/&%>'(/I7-#$'-8*5$#,C'/");7/&'*$#-*+'*);'5#"7);
%7#<$,%>'1"89*#$'&0$'-)3"#8*&-")'*/I7-#$;'D-&0'&0$'-)3"#8*&-")')$$;%'-;$)&-3-$;'-)'&0$
G&#*&$5,'!#*8$D"#B'*);'&0$'3*/&"#%')"&$;'-)'."=$%'?'*);'K>

Recommended Action Plan: At-a-Glance

No. Action Lead
Agency

Timeframe Milestones Dependencies /
Relationships

1 Create governance
and coordination
group for strategy
implementation

2"!a2GH2 F88$;-*&$ • ' 6"H
• ' U#"79'$%&*:+-%08$)&
• ' J=$/7&-<$'#$%9")%-:-+-&,
*%%-5)$;

1""#;-)*&$'D-&0'24.
(/&-")'4+*)C'1d!F

2 Form technical &
business advisory
group

(possibly establish
some specialty
technical committees)

2"!a2GH2 F88$;-*&$ • ' 6"H
• ' 4#"9"%$;'+-%&'"3'8$8:$#%
• ' (;<-%"#,'U#"79'3"#8$;
• ' J%&*:+-%08$)&'"3'&$/0)-/*+
D"#B-)5'/"88-&&$$%>

1""#;-)*&$'D-&0'24.
(/&-")'4+*)C'1d!F

3 Develop catalogue of
all MPB-inventory and
monitoring-related
projects, & carry out
gap analysis

2"!a2GH2 F88$;-*&$ • ' H$9"#&%^
-' !F('37);$;'9#"E$/&%
-' !$;$#*+'9#"E$/&%
-' F);7%&#,

• 'd&0$#

XKYC'X@Y

4 Prepare workplan for
Strategy Phase 2

2"!a2GH2 F88$;-*&$ • 'V"#B9+*)':*%$;'")'7%-)5
#$%"7#/$'-)3"#8*&-")
&0$8$%'O':7%-)$%%
#$I7-#$8$)&%

X?Y

5 Verify business
requirements with
industry and other
key stakeholders

2"!a2GH2 F88$;-*&$ • ' !"#8*+-_$;'G&#*&$5,
!#*8$D"#B'*);'(/&-")
4+*)'*99#"<$;':,'B$,
%&*B$0"+;$#'5#"79%

XKYC'X@Y

6 Do Pilot projects 2"!a2GH2 F88$;-*&$
Xk7+,Ad/&
D-);"DY

• ' d7&+-)$'9-+"&'9#"E$/&'9+*)%
:*%$;'")'-)3"#8*&-")'5*9%

• ' (99#"<$'9-+"&'9#"E$/&'9+*)%
• ' 1"88-%%-")'9-+"&'9#"E$/&%
• ' 2")-&"#'9-+"&'9#"E$/&%

R$9$);%'")'5*9%
-;$)&-3-$;'-)'XMY
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Box 1: Factors to Consider for Next Steps

Evaluation of Optimal Detection and Mapping Methodologies

F)&$5#*&-")'"3'#$8"&$+,'%$)%$;'-8*5$#,'*);'"&0$#'%"7#/$%C':"&0'/")<$)&-")*+'X5#"7);'%*89+-)5YC
*);')")A/")<$)&-")*+'X$>5>'/0*)5$';$&$/&-")C'87+&-A%"7#/$';*&*'-)&$5#*&-")YC'%0"7+;':$'$<*+7*&$;
*%'*)'$)&-#$'9*/B*5$>'4-+"&'9#"E$/&%'"<$#'KA@'*#$*%'"3'B)"D)'"7&:#$*B'*#$'#$/"88$);$;'7%-)5
X:7&')"&'#$%&#-/&$;'&"Y'&0$';*&*'%"7#/$%'+-%&$;'-)'&0$'G&#*&$5,'!#*8$D"#B'&*:+$%>'(%'8*),';*&*
%"7#/$%'*%'9"%%-:+$'%0"7+;':$'":&*-)$;'3"#'$*/0'&$%&'%-&$'XD0-/0'9#$%78*:+,'D-++'*+#$*;,'0*<$
:$$)'8*99$;':,'$-&0$#'\8$*%+$'8*99-)5]C'%B$&/0'%7#<$,C'"#'*)"&0$#'8*99-)5'8$&0";Y>'J*/0'%-&$
%0"7+;':$'*)*+,_$;'*&'&0$^

• ' e*);%/*9$'X#$/"))*-%%*)/$'+$<$+Y'7%-)5'87+&-A&$89"#*+'e*);%*&'-8*5$#,
• ' G&*);'+$<$+C'7%-)5'$-&0$#')$D+,'*/I7-#$;C'"#'#$/$)&'*$#-*+'90"&"5#*90,>
• ' 6#$$'+$<$+C':,'%*89+-)5>

J*/0';*&*%$&'%0"7+;':$'$<*+7*&$;'*%'&"'-&%'#$;A*&&*/B'*);';-$:*/B';$&$/&-")'&0#$%0"+;C'8*99-)5
9#$/-%-")C'*//7#*/,C'*);'"9$#*&-")*+'*<*-+*:-+-&,>

R*&*'*/I7-%-&-")'+"5-%&-/%'%0"7+;':$'*;;#$%%$;'-)';$&*-+C';$%/#-:-)5'*<*-+*:-+-&,'+-8-&*&-")%C
/"9,#-50&'*);'+-/$)%-)5'+-8-&*&-")%C'D$*&0$#'/");-&-")%C'*);'"&0$#'3*/&"#%'*33$/&-)5';*&*'I7*+-&,
*);'/"%&%>

Coordination of Mapping Activities

('&*%B'3"#/$'3"#'*;8-)-%&#*&-")'"3';*&*'"#;$#-)5C'I7*+-&,'/")&#"+C'-)3"#8*&-")'$=&#*/&-")'*);
;-%&#-:7&-")'%0"7+;':$'$%&*:+-%0$;>'60-%'-89+-$%'-)&$#A2-)-%&#,'*);'.#*)/0'E7#-%;-/&-")'"3'&0$'&*%B
3"#/$>'d9&-8*+'9#-"#-&-$%'*);'%&#$*8+-)$;';$/-%-")'8*B-)5'D-++':$'*8")5'*&&#-:7&$%'*%%-5)$;'&"'&0$
&*%B'3"#/$m%'"9$#*&-")>

Modelling Infestation Risk

(#$*%'D-&0'<*#-"7%'+$<$+%'"3'-)3$%&*&-")'#-%B'%0"7+;':$';$&$#8-)$;'9#-"#'&"')$D';*&*'*/I7-%-&-")>
J=-%&-)5'8";$+%'%0"7+;':$'7%$;C'"#'-89#"<$;C'&"';$&$#8-)$';-%/#$&$'#-%B'*#$*%':,'-)&$5#*&-")'*);
*)*+,%-%'"3'87+&-A%"7#/$'%9*&-*+';*&*>

Monitoring

H$;7/&-")'-)'/"%&'*);'-89#"<$;'*<*-+*:-+-&,'8*B$'*/I7-%-&-")'"3'-8*5$%'*&'#$57+*#'-)&$#<*+%';7#-)5
&0$',$*#'*)'*&&#*/&-<$'"9&-")'3"#'"9$#*&-")%'*);'/"89+-*)/$'8")-&"#-)5'97#9"%$%>'('37#&0$#';-#$/&
:$)$3-&'-%'5$&&-)5'&0$'-)3"#8*&-")'3*%&$#'*);'*%'*'/")&-57"7%';-5-&*+'3-+$C'0$)/$'8*99-)5'$=$#/-%$%
/*)':$'/"89+$&$;'-)'*'3#*/&-")'"3'&0$'&-8$'#$I7-#$;'&"'D"#B'D-&0'-);-<-;7*+'90"&"5#*90%>

d9&-8*++,C'87+&-9+$';*&*'%"7#/$%'%0"7+;':$'"#;$#$;'%-)/$'D$*&0$#'/");-&-")%'8*,')"&'*++"D';*&*
*/I7-%-&-")'D-&0-)'&0$'%9$/-3-$;'&-8$'3#*8$'3"#'*'%-)5+$'%"7#/$>
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Box 2: Factors to Consider for Data Collection, Storage and Utilization

Utilization of Geo-referencing and GIS technology

Integration of widely diverse datasets can be accommodated by geo-referencing the
sample data and storing each dataset in its own GIS coverage.  Each dataset must be
capable of being geo-referenced and must be based upon some type of sample design.
Metadata descriptions would need to be developed and stored along with each dataset so
potential users know the reliability and precision of the datasets available.

The utility of a particular dataset for a specific purpose would be based upon its
geographic location(s), parameters measured and the specifics of the design and
measurement standards used.

This approach enables data with differing sample designs and differing levels of precision
to be combined to answer a geo-referenced query without violating the integrity of
individual studies or programs.  Queries can be answered without the need to have the
same degree of resolution across the entire landbase.

For example, this approach enables FIA-sponsored forest inventory projects, operational
cruise projects and measle-mapping data to be used together with the applicable NFI/VRI
data for a given area to derive improved estimates of inventory information on live and
dead trees, information which may not be readily available from any single data source.

As stated in Box 1, the objective is to utilize all data, both ground sampled and remotely
sensed, as part of the complete, composite dataset available to users. The capability of
reviewing the extent and quality of available data on a geo-referenced basis enables
immediate gains in decision-making power and leads to improved efficiencies in
identification of data gaps, as well as efficiencies in the collection, storage and utilization
of data for all business requirements.



Appendix 1: MPB Expansion Rate

BC Ministry of Forests, Forest Analysis Branch
Strategic Plan for Forest Inventory in Mountain Pine Beetle Areas
Draft Strategy Report: Phase 1 Page PN

APPENDIX 1: MPB Epidemic Expansion Rate

Epidemic Expansion Facts
The mountain pine bark beetle population has seen an unprecedented explosion, growing
from less than 100,000 cubic metres volume of attacked timber in 1994, to 173.5 million
cubic metres of cumulative grey, red and green attack in the working forest alone by the
end of 2003. The volume is now about 3½ times the interior's annual harvest level.

This is by far the largest insect epidemic in Canada's history.

The table below shows the rapid spread beyond endemic levels over the past decade.

Year Geographical Location of Spread Area of spread (km²) Volume (million m³)*
1994 Tweedsmuir/Ootsa 25 0.1
1995 Tweedsmuir/Ootsa 50 0.2
1996 Tweedsmuir/Ootsa 75 0.3
1997 Tweedsmuir/Ootsa 225 0.5
1998 Houston to Entiako 1,225 2.5
1999 Houston to Quesnel 3,225 6.0
2000 Takla Lake/Houston to Williams Lake 57,000 41.1
2001 Takla Lake/Smithers to 100 Mile 80,000 71.8
2002 Takla Lake/Smithers to Cranbrook 89,000 107.7
2003 Williston Lake/Smithers to Cranbrook 101,000 173.5
Source: COFI Mountain Pine Beetle Task Force annual survey.
*Cumulative volume of dead timber.
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Fall 2000 Fall 2001

Fall 2002 Fall 2003

Source: COFI Mountain Pine Beetle Task Force annual survey.
Note: Within the mapped infestation perimeters, there are varying degrees of attack as indicated:

Low: 1-3 percent

Medium: 4-20 percent

High: 21–40 percent

Severe: 41–60 percent

Very severe: 61–80 percent

Overrun: 61–80 percent
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As of Fall, 2003:

• ' Ranging from 1% to 90% attack the epidemic is 1,150 km long and 550 km wide at
its widest point, over three quarters the size of Sweden.

• ' Volume infested by fall 2003: 173.5 million m³ spread over 10.1 million ha (in the
working forest; this does not include volumes in parks and protected areas which
are estimated to exceed 30 million m3).

• ' Volume infested 2002: 107.7 million m³ spread over 8.9 million ha.

• ' Volume infested 2001: 71.8 million m³ spread over 8.0 million ha.
Provincial Allowable Annual Cut (AAC) in BC: approximately 74 million m³ (source
Ministry of Forests).

• ' Value of lumber products that can be produced from 173.5 million m³ of timber is
just under $18 billion (based on average lumber price December 5, 2003 $CDN
415/Mfbm).

• ' Stumpage value to the province is in excess of $2.7 billion (approximate average
interior stumpage 2003 $16.00/m³).

• ' 173 million cubic metres of wood will produce 43 billion board feet of lumber, nearly
1.4 times Canada's total annual softwood lumber production.

• ' 43 billion board feet of lumber is enough lumber to build 5.2 million homes.
US housing starts total 1.7 million per year on average.

• ' Harvesting directed at the beetle in 2003/2004 is expected to be 26 million m³, up
from the 23 million m³ achieved in the 2002/2003 harvest season. This is over 80%
of available harvest capacity.
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APPENDIX 2: Mountain Pine Beetle: Latest Predictions

Provincial Level Projection of the Current Mountain Pine Beetle Outbreak: An Overview of the
Model (BCMPB) and Draft Results of Year 1 of the ProjectC'2*#<-)'J)5C'(9#-+'KLLP>

V$:%-&$^'0&&9^aaDDD>3"#>5"<>:/>/*a0#$a:/89:a

!-57#$'g'-++7%&#*&$%'&0$'$33$/&'"3'&0$'8"7)&*-)'9-)$':$$&+$'"7&:#$*B'*);'*%%"/-*&$;'8*)*5$8$)&
*/&-<-&-$%'")'9-)$'<"+78$'D-&0-)'&0$'&-8:$#'0*#<$%&-)5'+*);:*%$>'(%'*'D"#%&'/*%$'%/$)*#-"C'D$
9#"E$/&'&0*&'+$%%'&0*)'KLl'"3'&0$'&"&*+'9-)$'<"+78$'-)'&0$'9#"<-)/$'D-++'#$8*-)'+-<-)5'*3&$#'KL',$*#%>
60*&'-%C'")+,'&0$')")A%7%/$9&-:+$'9-)$'D-++'#$8*-)'+-<-)5>'('%-5)-3-/*)&'9#"9"#&-")'"3'&0$'#$8*-);$#'D-++
:$'0*#<$%&$;C'$-&0$#'*%'5#$$)'<"+78$'"#'*%'%*+<*5$C':7&'*+8"%&'0*+3'&0$'<"+78$'D-++
:$/"8$'\)")A#$/"<$#$;]'+"%%$%>

Map: Projected Percentage of Pine Volume Killed in 2010 X"<$#+$*3Y
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APPENDIX 3:  Prince George Workshop Participants

NAME POSITION / ROLE AFFILIATION LOCATION
Boyce Melanie A/Director Forest Analysis

Branch
Forest Analysis Branch, MoF Victoria

Cullen Heather MSRM
Dobbins Barry MoF - NIFR
Eng Warren Forest Inventory Specialist Atticus Spatial Information

Management Ltd.
Vancouver

Hebb Kathleen MoF Vanderhoof
Langin Herb MSRM
Lodin Michal Remote Sensing Specialist GeoSpatial International Inc. Victoria
Mainer Dave MoF Vanderhoof
Nakatsu Dick MSRM Prince George
Reimer Don President D.R. systems inc. Nanaimo
Schultz Fern Director Resource Information Branch,

MSRM
Victoria

Stace-Smith John Tolko Industries Ltd.
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APPENDIX 4:  Vancouver (Richmond) Workshop Participants

NAME POSITION / ROLE AFFILIATION LOCATION
Affleck Peter VP Forestry Council of Forest Industries
Albricht Rob Consultant Earthimaging Technology
Baker Rick Manager Forest Cover Update Vegetation Resource Inventory,

MSRM
Bowdige Laurence VRI Monitoring Program Coordinator Vegetation Resource Inventory,

MSRM
Boyce Melanie A/Director Forest Analysis Branch Forest Analysis Branch,

MoF
Victoria

Eng Warren Forest Inventory Specialist Atticus Spatial Information
Management Ltd.

Vancouver

Fletcher Christine Manager, Policy and Development Forest Analysis Branch, MoF Victoria
Grace Jim Regional Inventory Forester Kamloops Service Contact Centre,

MSRM
Kamloops

Harrison Dave Chief Implementation Officer,
Mountain Pine Beetle Initiative

NRCan

Heath Jamie Consultant Terrasaurus Vancouver /
Williams Lake

Iles Kim Consultant - Forest Inventory
Specialist

Kim Isles & Associates

Johansen Gary VRI Audit Coordinator Vegetation Resource Inventory,
MSRM

Jones Keith Principal R. Keith Jones & Associates Victoria
Lodin Michal Remote Sensing Specialist GeoSpatial International Inc. Victoria
MacDonald Bob Growth & Yield Forester Kamloops Service Contact Centre,

MSRM
Kamloops

MacMillan Bob Consultant LandMapper Environmental
Solutions Inc.

 Edmonton

Mainer Dave Field Operations Supervisor MoF Vanderhoof
Makar Matt Resource Information Specialist-

Forestry
Kamloops Service Contact Centre,
MSRM 

Kamloops

Morrison Ann Senior Vegetation Update Forester Forest Cover Update, MSRM
Mueller Helmuth Operations Manager Alexis Creek, MoF Alexis Creek
Nakatsu Dick Resource Information Forestry

Growth and Yield (Prince George)
Prince George Contact Centre,
MSRM

Prince George

Niemann Olaf Professor Geography Department, University
of Victoria

Victoria

Nussbaum Albert Senior Analysis Forester-TSA Forest Analysis Branch, MoF
Omule  Biometrician - NFI  Canadian Forest Service, NRCan
Otukol Sam Biometrician Vegetation Resource Inventory,

MSRM
Pelcat Mike Stewardship Officer Quesnel, MoF Quesnel
Ramsay James Forest Resource Management

Specialist, Director
AeroLight Imaging Inc. Victoria

Reimer Don President D.R. systems inc. Nanaimo
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Schultz Fern Director Resource Information Branch,
MSRM

Victoria

Sharma Rajeev Remote Sensing Scientist Canadian Forest Service, PFC,
NRCan

Victoria

Spring Al Head, Airborne Remote Sensing Base Mapping and Geomatic
Services, MSRM

Stearns-
Smith

Steve General Manager Southern Interior Growth and Yield
Co-op

Tautz Art Manager, Research & Development Biodiversity Branch, MWLAP
Vivian Jon Manager, Vegetation Resource

Inventory
Resource Information Branch,
MSRM

Waddell Dave Systems Forester Dev & Policy Section, MoF
Wakelin John Mountain Pine Beetle "File"  MSRM
Wood Colene Biodiversity Forester Ecosystem Planning Section,

MWLAP
Wulder Mike Research Scientist Canadian Forest Service, NRCan
Yuan Xiaoping Forest Statistics Officer Resource Information Branch,

MSRM
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Appendix 5: FIA-funded Forest Health Mapping and Monitoring
Initiatives (2004-2005)
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Appendix 6: Quesnel TSA Business Requirements for Inventory

2*,'?KC'KLLM

Quesnel TSA - Business Drivers for Updated Inventory Information

60$'Z7$%)$+'6G('0*%'%733$#$;'$=&$)%-<$'+"%%$%'*);';*8*5$';7$'&0$'$33$/&%'"3'8"7)&*-)'9-)$
:$$&+$>''F&'-%'9#"E$/&$;'&0*&'&0$#$'D-++':$'%7:%&*)&-*+'+")5A&$#8'-89*/&%'")'&-8:$#'%799+,'*);'"&0$#
3"#$%&'<*+7$%>''2*E"#'3"#$%&'+-/$)%$$%'*);'&0$'2-)-%&#,'"3'!"#$%&%'#$/"5)-_$'&0*&'$33"#&%'87%&':$
7);$#&*B$)'&"'#$;7/$'"#'8-&-5*&$'%0"#&AC'8-;A'*);'+")5A&$#8'$33$/&%'"3'&0$'$9-;$8-/>''V$'*+%"
#$/"5)-_$'&0*&'&0$#$'*#$'8*E"#'5*9%'-)'+*);A:*%$'-)3"#8*&-")'&0*&'-%')$$;$;'3"#'9+*))-)5'97#9"%$%>
60$'Z7$%)$+'5#"79'<"+7)&$$#$;'&"'9*#&-/-9*&$'-)'*'9-+"&'9#"E$/&'&0*&'-%C'%"'3*#C'7);$3-)$;>''60$')"&$%
9#"<-;$':$+"D'*#$';$#-<$;'3#"8'#$/$)&';-%/7%%-")%'*:"7&':7%-)$%%';#-<$#%'*);')$$;%'*%'D$'%$$'&0$
%-&7*&-")'-)'Z7$%)$+>''4*#&-/-9*)&%'*);'/")&#-:7&"#%'&"'&0$'9"-)&%'9#"<-;$;':$+"D'/"8$'3#"8'%&*33'-)
5"<$#)8$)&'8-)-%&#-$%'*);'8*E"#'+-/$)%$$%'-)'Z7$%)$+>

(&'&0$'4#"<-)/-*+'+$<$+C'*'9#"E$/&'-%'7);$#D*,'&"'&#,'*);'/"8$'79'D-&0'*)'-)<$)&"#,'%&#*&$5,'&0*&
*;;#$%%$%'9"%&A$9-;$8-/'/");-&-")%>'60-%'9#"E$/&'*;;#$%%$%'&-8:$#'*);')")A&-8:$#'<*+7$%>''60$
9-+"&'9#"E$/&':$-)5'/")&$89+*&$;'-)'Z7$%)$+'8*,'%$#<$'&"';$<$+"9'*);'#$3-)$'&0$'9#"/$%%$%>

F)'&0$';-%/7%%-")%'-)'Z7$%)$+C'D$'#$/"5)-_$;'&0*&'&0$#$'*#$'"&0$#'3"#$%&'<*+7$%'"&0$#'&0*)'&-8:$#
&0*&'0*<$':$$)'*);'*#$':$-)5'*33$/&$;':,'&0$'$9-;$8-/>''V$'5$)$#*++,'+-8-&$;'"7#'9"-)&'"3'<-$D'&"
&-8:$#'<*+7$%C'*%'&0*&'-%'D0*&'D$'0*<$'$=9$#&-%$'-)>''(),&0-)5'&0*&'D$'/*)';"'&"'8-&-5*&$'&0$'&-8:$#
-89*/&%'D-++'*+%"'0*<$'*':$)$3-/-*+'$33$/&'")'&0$'/"887)-&,>

A. BUSINESS DRIVERS

1. Harvest Planning and Scheduling

?>?>' G*+<*5$'<*+7$'*);'8-)-8-_$'$/")"8-/'+"%%$%'3#"8'*&&*/B$;'9-)$

?>K>' 2-)-8-_$'#*&$'"3'+"%%$%'"3'9-)$'&"';$/*,

?>@>' .*+*)/-)5'%*+<*5$'9+*))-)5'X->$>'&"'*<"-;'p&*B-)5'&0$':$%&'*);'+"%-)5'&0$'#$%&mY

?>P>' F;$)&-3,-)5'*#$*%'&"'*:*);")'D-&0'#$%9$/&'&"'%*D+"5'0*#<$%&-)5'"99"#&7)-&,

Inventory Needs

• ' F89#"<$'%0$+3A+-3$'$%&-8*&$%C'-)/+7;-)5'0"D'-&'8*,';-33$#'-)';-33$#$)&'.J1'%7:A_")$%'*);
<*#-*)&%

• ' R$#-<$'$%&-8*&$%'"3'&-8$+-)$%'3"#';$<$+"98$)&'"3'3*/&"#%'D0-/0'*33$/&';$/+-)$'"3'D"";
I7*+-&,C'%7/0'*%'/0$/B-)5C';#,-)5C'+"%%'"3':*#B

• ' G&#*&-3-/*&-")'"3';$*;'%&*);%C';*8*5$;'%&*);%'*);'5#$$)'%&*);%

• ' U#"7);'%*89+-)5'&"'I7*)&-3,'#$%-;7*+'+-<$'<"+78$%>''>

• ' R$&$#8-)$'*#$*%'D0$#$'&0$#$'-%'+$*%&'<*+7$'3"#'&-8:$#'*);'5#$*&$#')")A&-8:$#'<*+7$%C
%7/0'*%'0*:-&*&'"#':-";-<$#%-&,C''&"'%799"#&'*:*);")8$)&'/0"-/$%

• ' n9;*&$;'90"&"5#*90,'"#'"&0$#'-8*5$#,'D-&0'*'#$%"+7&-")'7%$*:+$'3"#':#"*;'%&#*&-3-/*&-")
*);'%*89+-)5C'*);'3"#'8*99-)5'dU2(%C'2RVHC'V`(%C'"#'"&0$#':-";-<$#%-&,'*);
0*:-&*&'3$*&7#$%>

2. Mitigation of short- and mid-term losses of timber supply
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K>K>' F89#"<$'$%&-8*&$%'"3'5#"D&0'9"&$)&-*+'")'8*)*5$;'*);'7)8*)*5$;'%&*);%

K>@>' e$*<$'9*#&-*++,'*&&*/B$;'%&*);%'3"#'37&7#$'0*#<$%&-)5'"99"#&7)-&-$%

Inventory needs or information gaps

• ' U#"D&0'#$%9")%$'"3'3$#&-+-_-)5'-)'8-;A'"#'+*&$A#"&*&-")'%&*);%C'*);'D0$)'D"7+;'3$#&-+-_$;
%&*);%'#$*/0'8$#/0*)&*:-+-&,C'*%'/"89*#$;'&"'7)3$#&-+-_$;'%&*);%>

• ' G&*);'%$+$/&-")'/#-&$#-*'3"#'8-;A'"#'+*&$A#"&*&-")'3$#&-+-_-)5

• ' U#"7);'%*89+-)5'&"'I7*)&-3,'*5$%'*);'<"+78$%'"3'+-<$'#$%-;7*+'&#$$%'-)'9*#&-*++,
*&&*/B$;'%&*);%

• ' U#"7);'%*89+-)5'&"'I7*)&-3,'7);$#%&"#$,'/")-3$#"7%';$)%-&,'*);'5#"D&0'#*&$%'-)'&0$
<*#-"7%'.J1'%7:A_")$%'*);'<*#-*)&%'X9"%%-:+,'&"'%-&$'%$#-$%'+$<$+Y

o' H$I7-#$'%9$/-$%C';$)%-&-$%C'*5$%C'0$-50&%C'%-&$'-);$='$%&-8*&$%

• ' !$$;:*/B'8$/0*)-%8'&"'/")3-#8'"#'8";-3,';*&*';$#-<$;'3#"8'5#"7);'%*89+-)5>

• ' 40"&"5#*90,'"#'"&0$#'-8*5$#,'D-&0'*'#$%"+7&-")'7%$*:+$'3"#':#"*;'%&#*&-3-/*&-")'*);
%*89+-)5>
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7);$#&*B$)'")/$'&0$'4J2'-%'/"89+$&$;>''(),'*;E7%&8$)&%'&"'%-&$'-);$='D-++':$'-)/"#9"#*&$;'-)&"
&0$')$=&'6GH>''60-%'9#"E$/&'%799"#&%'-&$8'K>K>Y

3. Rehabilitation for long-term timber supply

@>?>' 4#$9*#$'*'#$0*:-+-&*&-")'%&#*&$5,'&0*&'D"7+;'-;$)&-3,'D0*&'/*)':$';")$C'D0$#$'*);'D0*&
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B.  NON-TIMBER CONSIDERATIONS

4. Habitat or Biodiversity Mitigation
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Needs
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Appendix 7: Image Primer

Image Primer k7)$'iC'KLLM
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Applications and Optimal Image Use

Extent of forest mortality caused by pests and/or disease at the stand level:

?>' 27+&-A&$89"#*+'87+&-%9$/&#*+'e*);%*&'-8*5$%'3"#'7%$'3#"8'%&#*&$5-/';"D)'&"'"9$#*&-")*+
9+*))-)5'+$<$+%'$>5>'2"7)&*-)'4-)$'.$$&+$'#$;'*&&*/B>'60$%$';*&*'*#$'%7-&*:+$'3"#'8*99-)5
&0$'$=&$)&'*);'8")-&"#-)5'"<$#'&-8$>'60$%$';*&*'%0"7+;'9#"<-;$'&0$'iLl'*)%D$#'3"#'&0$
$=&$)&'*);'+"/*&-")'"3'3"#$%&'8"#&*+-&,>

K>' 27+&-A&$89"#*+'G4d6'M'2GG'-%')"&'/7##$)&+,'*<*-+*:+$'"<$#'+*#5$'*#$*%'"3'&0$'9#"<-)/$>
60$#$'*#$'0-50$#'/"%&%'*);'-)/#$*%$;'&-8$'-)<"+<$;'-)'8*99-)5'&0$'$=&$)&'*);'8")-&"#-)5
"<$#'&-8$'D-&0'&0$%$';*&*>

@>' ())7*+'/"<$#*5$%'"3'/"+"7#'*$#-*+'90"&"5#*90,a"#&0"90"&"%'*#$'#*#$+,'*<*-+*:+$'"<$#'+*#5$
*#$*%'"3'&0$'9#"<-)/$';7$'&"'/"%&%>'60$%$'*#$'7%$;'3"#'8"#$';$&*-+$;'-)3"#8*&-")'%7/0'*%
8*99$;'/+*%%$%'"3'8"#&*+-&,'%$<$#-&,>

Year of forest mortality caused by pests and/or disease at the stand level:

?>' 27+&-A&$89"#*+'e*);%*&'87+&-%9$/&#*+'-8*5$%'3"#'7%$'3#"8'%&#*&$5-/';"D)'&"'"9$#*&-")*+
9+*))-)5'+$<$+%>'60$%$';*&*'/"8:-)$;'D-&0'"&0$#'UFG'-)3"#8*&-")'%0"7+;'9#"<-;$'&0$'iLl
*)%D$#'3"#',$*#'"3'3"#$%&'8"#&*+-&,>

Small scale salvage:

?>' 27+&-A&$89"#*+'87+&-%9$/&#*+'e*);%*&'-8*5$%'3"#'7%$'3#"8'%&#*&$5-/';"D)'&"'"9$#*&-")*+
9+*))-)5'+$<$+%>''60$%$';*&*'*#$'%7-&*:+$'3"#'8*99-)5'&0$'$=&$)&C'+"/*&-")C'*#$*C'*);
8")-&"#-)5'%8*++'%/*+$'%*+<*5$'"<$#'&-8$>'60$%$';*&*'%0"7+;'9#"<-;$'&0$'iLl'*)%D$#'3"#
&0$'$=&$)&C'+"/*&-")C'*);'*#$*'"3'%8*++'%/*+$'%*+<*5$'"9$)-)5%';"D)'&"'L>KM'0$/&*#$%>

K>' 27+&-A&$89"#*+'G4d6'M'2GG'-%')"&'/7##$)&+,'*<*-+*:+$'"<$#'+*#5$'*#$*%'"3'&0$'9#"<-)/$>
6*%B-)5'&0-%'%*&$++-&$'3"#'*/I7-%-&-")%'3"#'87+&-A&$89"#*+'/"<$#*5$%'%0"7+;':$':*%$;'")'&0$
#-%B%'*);'/"%&':$)$3-&%>

@>' F3'0-50$#'#$%"+7&-")'/7##$)&'-8*5$#,'-%'*<*-+*:+$'XG4d6'MC'*$#-*+'90"&"5#*90,a"#&0"90"&"YC
&0$%$';*&*'%0"7+;':$'7%$;':*%$;'")'&0$'#-%B%'*);'/"%&':$)$3-&>

Forest fire boundary extent and year of fire:

?>' 17##$)&'*);'87+&-A;*&$'87+&-%9$/&#*+'e*);%*&'-8*5$%'3"#'7%$'3#"8'%&#*&$5-/';"D)'&"
"9$#*&-")*+'9+*))-)5'+$<$+%>'60$%$';*&*'*#$'%7-&*:+$'3"#'8*99-)5'&0$'$=&$)&'"3'3"#$%&'3-#$%
*);'8")-&"#-)5'"<$#'&-8$>'60$%$';*&*'%0"7+;'9#"<-;$'&0$'iLl'*)%D$#'3"#'&0$'$=&$)&'*);
+"/*&-")'"3'3"#$%&'3-#$%>

K>' F3'0-50$#'#$%"+7&-")'/7##$)&'/"+"7#'-8*5$#,'-%'*<*-+*:+$'XG4d6'M'2GGC'*$#-*+
90"&"5#*90,a"#&0"90"&"YC'&0$%$';*&*'%0"7+;':$'7%$;':*%$;'")'&0$'#-%B%'*);'/"%&':$)$3-&>

Forest cover (VRI) update of harvest openings and results audit:

?>' 27+&-%9$/&#*+'e*);%*&'87+&-A;*&$'-8*5$%'3"#'7%$'3#"8'%&#*&$5-/';"D)'&"'"9$#*&-")*+'9+*))-)5
+$<$+%>'60$%$';*&*'*#$'%7-&*:+$'3"#'8*99-)5'&0$'$=&$)&C'+"/*&-")C'*#$*C'*);'8")-&"#-)5'"<$#
&-8$>

K>' F3'0-50$#'#$%"+7&-")'/7##$)&'/"+"7#'-8*5$#,'-%'*<*-+*:+$'XG4d6'M'2GGC'*$#-*+
90"&"5#*90,a"#&0"90"&"YC'&0$%$';*&*'%0"7+;':$'7%$;':*%$;'")'&0$'#-%B%'*);'/"%&':$)$3-&>
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Emergency response:

?>' 17##$)&'87+&-%9$/&#*+'e*);%*&'-8*5$%'3"#'7%$'3#"8'%&#*&$5-/';"D)'&"'"9$#*&-")*+'9+*))-)5
+$<$+%>''60$%$';*&*'*#$'%7-&*:+$'3"#'+"/*&-)5')$D'#"*;%'*);'+*);-)5%'&0*&'8*,')"&':$
*<*-+*:+$'3#"8'"&0$#'%"7#/$%'-)'9+*))-)5'#$%9")%$'%&#*&$5-$%'$>5>'3"#$%&'3-#$%>

K>' !-#$%'0*<-)5'5#$*&$#'#-%B'%7/0'*%'-)&$#3*/$'3-#$%'D-++'#$I7-#$'8"#$'/7##$)&'*);'0-50$#
#$%"+7&-")'-8*5$#,>

@>' H*;*#'%*&$++-&$';*&*'/*)':$'7%$;'$33$/&-<$+,'&"'#$%9");'&"'+*#5$'%/*+$'3+"";-)5'$8$#5$)/-$%
*);'8")-&"#-)5>

Forests compliance & enforcement:

?>' 17##$)&'87+&-%9$/&#*+'e*);%*&'-8*5$%'3"#'7%$'3#"8'%&#*&$5-/';"D)'&"'"9$#*&-")*+'9+*))-)5
+$<$+%>''60$%$';*&*'*#$'%7-&*:+$'3"#'-;$)&-3,-)5'+-B$+,'*#$*%'"3'3"#$%&'0*#<$%&'&#$%9*%%'9#-"#'&"
3-$+;'%7#<$,'/")3-#8*&-")>

Silviculture survey planning:

?>' 17##$)&'/"+"7#'"#&0"90"&"%'*#$'&0$'9#$3$##$;'-8*5$';*&*'%"7#/$'3"#'G-+<-/7+&7#$'G7#<$,
9+*))-)5>'60$%$';*&*'*#$'%7-&*:+$'3"#'-;$)&-3,-)5'*++'#"*;'*);'&#*)%9"#&'3$*&7#$%C'<$5$&*&-")
9*&&$#)%C'*);'&#$$'9*&/0$%'D-&0-)'/7&':+"/B%>

K>' 17##$)&'G4d6'M'2GG'*);a"#'G4d6':+*/B'*);'D0-&$'X9*)/0#"8*&-/Y'8$#5$;'D-&0'/7##$)&
e*);%*&'87+&-%9$/&#*+>'60$%$';*&*'*#$'+-B$+,'&"'*/0-$<$'#$%7+&%'%-8-+*#'&"'&0"%$'3#"8
"#&0"90"&"':7&'D-&0'+$%%';$&*-+'*);'9#$/-%-")>

@>' 17##$)&'e*);%*&'-8*5$%'/*)':$'7%$;'3"#'&0-%'*99+-/*&-")'D-&0'*'37#&0$#'#$;7/&-")'-)';$&*-+
*);'9#$/-%-")>

Timber sales operational planning:

?>' 17##$)&'/"+"7#'"#&0"90"&"%'*#$'&0$'9#$3$##$;'-8*5$';*&*'%"7#/$'3"#'6-8:$#'G*+$%
"9$#*&-")*+'9+*))-)5>'60$%$';*&*'*#$'%7-&*:+$'3"#'-;$)&-3,-)5'*++'#"*;'*);'&#*)%9"#&'3$*&7#$%C
<$5$&*&-")'9*&&$#)%'*);'/7##$)&'/7&':+"/B'"9$)-)5%>

K>' 17##$)&'G4d6'M'2GG'*);a"#'G4d6':+*/B'*);'D0-&$'X9*)/0#"8*&-/Y'8$#5$;'D-&0'/7##$)&
e*);%*&'87+&-%9$/&#*+>'60$%$';*&*'*#$'+-B$+,'&"'*/0-$<$'#$%7+&%'%-8-+*#'&"'&0"%$'3#"8
"#&0"90"&"':7&'D-&0'+$%%';$&*-+'*);'9#$/-%-")>

@>' 17##$)&'e*);%*&'-8*5$%'/*)':$'7%$;'3"#'&0-%'*99+-/*&-")'D-&0'*'37#&0$#'#$;7/&-")'-)';$&*-+
*);'9#$/-%-")>
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Cost Comparisons X9#-/$%'-)'x'1RbY

LANDSAT 5 @L'27+&-C'60$#8 $0.03 )"'/"9,#-50&
LANDSAT 7 * ?M'4*)C'@L'27+&-C'60$#8 $0.03 )"'/"9,#-50&
SPOT 2 & 4 ?L'4*)C'KL'2GG $0.77 7)#$%&#-/&$;'D-&0-)'.1'U"<&
IRS M>h'4*)C'K@>M'2GG $0.92 7)#$%&#-/&$;'D-&0-)'.1'U"<&
SPOT 5 M'4*)C'?L'2GG $1.33 7)#$%&#-/&$;'D-&0-)'.1'U"<&
SPOT 5 K>M'4*) $2.00 7)#$%&#-/&$;'D-&0-)'.1'U"<&
IKONOS ?'4*)C'P'2GG $24.75 7)#$%&#-/&$;'D-&0-)'.1'U"<&
QUICKBIRD L>N'4*)C'K>M'2GG $27.25 7)#$%&#-/&$;'D-&0-)'.1'U"<&

1:30,000 Ortho .aV'L>M'"#'? $18.00 .1'U"<&'"D)%'/"9,#-50&'
1:30,000 Ortho 1"+"7#'L>M'"#'? $19.00 .1'U"<&'"D)%'/"9,#-50&'
1:15,000 Ortho .aV'L>KM'"#'L>M $30.70 .1'U"<&'"D)%'/"9,#-50&'

1:15,000 Ortho 1"+"7#'L>KM'"#'L>M $32.70 .1'U"<&'"D)%'/"9,#-50&'

Aerial Photography to Orthophoto Cost Comparisons

Photo Scale

Aerial Photo 
Acquisition and 
Scanning 
cost/sq km

Aerial 
Triangulation 
cost/sq km

Orthophoto 
cost/sq km Total

?^?MCLLL'.aV xK?>LL xg>ML xK>KL x@L>gL
?^?MCLLL'1"+"7# xK@>LL xg>ML xK>KL x@K>gL
?^@LCLLL'.aV x?P>LL xK>Ng x?>@@ x?h>LL
?^@LCLLL'1"+"7# x?M>LL xK>Ng x?>@@ x?i>LL

w'e*);%*&'g'%733$#$;'*'9$#8*)$)&'8*+37)/&-")'")'2*,'@?C'KLL@>'Z7*+-&,'37++'%/$)$';*&*'0*%')"&
:$$)'*<*-+*:+$'3#"8'e*);%*&'g'%-)/$'&0-%';*&$>

G*&$++-&$';*&*'/"%&%'*#$':*%$;'")'"#&0"#$/&-3-$;'UFGA#$*;,'9#";7/&%>

($#-*+'90"&"5#*90,'/"%&%'*#$':*%$;'")'#$/$)&':+"/B'3+,-)5'9#"5#*8%'3#"8'&0$'.*%$'2*99-)5'*);
U$"8*&-/'G$#<-/$%'.#*)/0C'(-#'40"&"'d9$#*&-")%>

($#-*+'90"&"5#*90,'*/I7-%-&-")'/"%&%'*#$'#$+*&$;'&"T'#$8"&$)$%%'"3'&0$'*#$*'"3'-)&$#$%&C'%-_$'"3'&0$
*#$*'"3'-)&$#$%&C'%$*%")C'%&*#&'79'/"%&%'*);'&0$'*<*-+*:-+-&,'"3'*-#'/#$D%'*);'$I7-98$)&>'4#-/$'"3
*<-*&-")'37$+y

($#-*+'6#-*)57+*&-")'*);'d#&0"90"&"'/"%&%'9$#'0$/&*#$'3#"8'&0$'.*%$'2*99-)5'*);'U$"8*&-/
G$#<-/$%'.#*)/0'?^KLCLLL'8*9'&-+$'/"%&%C'/")<$#&$;'&"'/"%&'9$#'%I'B8>

d#&0"90"&"'/"%&%'-)/+7;$'90"&"'*/I7-%-&-")C'%/*))-)5C'*);'*$#-*+'&#-*)57+*&-")>
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Satellite Earth Observation (EO) Systems
X9-=$+'%-_$'-)'8$&#$%C'%D*&0'D-;&0'-)'B-+"8$&#$%Y

satellite pixel size swath width

LANDSAT 5 @L'8 ?hL'B8
LANDSAT 7 ?M'*);'@L'8 ?hL'B8
SPOT 2 and 4 ?L'*);'KL'8 NL'B8
IRS-1C and 1D M>h'*);'K@'8 gL'B8
SPOT 5 M'*);'?L'8 ?KL'B8
SPOT 5 K>M'8 NL'B8
Radarsat-1 ?L'&"'?LL'8 ML'&"'MLL'B8
Radarsat-2 @'&"'?LL'8 ML'&"'MLL'B8
IKONOS ?'*);'P'8 ??'B8
ORBVIEW-3 ?'*);'P'8 h'B8
EROS-1A ?>h'8 ?@'B8
QUICKBIRD L>N'*);'K>M'8 ?N>M'B8
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