



	Interior Silviculture Sub-Committee Minutes
September 4 & 5th, 2019
District Conference Room, 1265 Dalhousie, Kamloops BC


Meeting Objectives:
1. To provide technical advice on silviculture related issues and topics to the Northern and/or Southern Operational Issues Forums.
2. To develop a Decision Note for Repression Density. 

3. To develop Work Plans with timelines and outputs for two additional topics.
4. To prioritize the remaining topics.
Chairperson: Kori Vernier and Craig Wickland
Scribe: Kari Doyle

Attendance Day 1 

In person: Craig Wickland, Paul Nuttall, Darcy Lillico, Dan Turner, Todd Schmidt, Greg Jorgenson, Larry Fielding, Trenna MacLeod, Grant Glessing, Kori Vernier, David Jackson, Tammy Baerg, Bill Laing, Jim Thrower, Kari Doyle
On phone: Eleanor McWilliams, Steve Jones, Peter Kerckhoff, George Harper, Jenn Hays, Ann Wong

Absent: Nina Sigloch, Miodrag Tkalec, Mike Larock, Megan Hanacek, Karen Schening, Catherine Bealle Statland
Attendance Day 2
In person: Craig Wickland, Paul Nuttall, Darcy Lillico, Dan Turner, Todd Schmidt, Greg Jorgenson, Larry Fielding, Grant Glessing, Kori Vernier, David Jackson, Tammy Baerg, Bill Laing, Kari Doyle

Absent: Nina Sigloch, Miodrag Tkalec, Mike Larock, Megan Hanacek, Karen Schening, Catherine Bealle Statland 
NEXT MEETING: 21 October 2019 at 10:00am, conference call
Sept. 4th, ISSC F2F DAY 1

1:30 pm
Max Density Update from Repression Density Working Group
•
Jim Thrower and Eleanor McWilliams will also participate

•
Outcome – address as two issues – wildfire salvage and max density. Summarize issue and recommendations in Issues Note and Decision Note for presentation to OIFs this fall.
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KEY POINTS OF REPRESSION DENSITY PRESENTATION: 

· Repression more commonly observed in fire originated Pli stands and to a lesser degree Lw stands, not in Fdi stands

· Repression is unlikely in Post Harvest Regenerated (PHR), PHR stands require discussion, they regenerate slower than fire origin stands, and the first ingress usually dominates stands, McWilliams and Thrower suggest repression is not an issue in PHR stands

· Repression is not easily predicted but increases with initial stand density and decreasing site index.  Repression can be modelled as a loss of site index.
· Risk of repression is extended rotation but spacing may not provide a cost benefit and may even lower stand value due to increased forest health issues, reduced merch volume and reduced wood quality 
· Use top diameter not avg diameter for piece size discussion.  Low taper in dense stands.
· Repression Density was modelled as a loss of Site Index in the Repression Density Decision Key, spacing should only be conducted when Site Index can be increased by 2m or more to meet Break Even Costs, see table in Repression Density Decision Key

ACTION #45-Greg to send out issues note on post wildfire and post-harvest regenerated by Monday to the RDWG members. Comments back to Greg and Trenna in 3 weeks (sept 30). 
ACTION #46- The subcommittee will revise the issue note based on comments and develop a decision note to take to the North and South OIFs meeting later in the fall (November) -appendix with the scope to be added. The RDWG will provide the Issues Note, the Decision Note (DN) for PWR and the DN for PHR by Oct 21 for their planned ISSC meeting, for review
Next steps for working group:

· Distribute issue note for feedback from group by Sept 30

· have call within 4 weeks, reminder of their milestone date December 31st, 2019 to wrap up issue

· identify provincial context, beginning with PHR stands

· Determine how decision is to be approved/endorsed (RED sign off?)

· Roll out decision as Chief Forester’s guidance, or a landscape objective (value vs volume strategy?)

2:30pm
Deciduous as Non-deleterious and in stocking standards
Why - Wildfire risk, reduce herbicide use, social.  Need to understand impact on 
TSR and develop thresholds.  Review current alternative standards in place.

•
Stocking Standards – define threshold amounts

•
Assessment – Caribou example

•
What level of competition are we willing to accept

•
Outcome – develop potential options and evaluate their impacts to timber supply, potential recommendation to change provincial surveys manual.  May be implemented at MU level through Reginal/District Stocking Standards.
KEY POINTS:
· Discussion focussed on deciduous to be considered non-deleterious at free growing, not a stocking standard
· Need to determine management objectives, ex. Wildfire behaviour, wildlife habitat, economic objectives

· Need to differentiate the competition threshold to reduce administrative brushing and prioritize investments

· Research has been done in this field, see George Harper’s reports in The Forestry Chronicles (not all-inclusive list):

· Effects of vegetation control treatments for release of Engelmann spruce from a mixed-shrub community in southern British Columbia – Year 15 results, Philip G. Comeau and George J. Harper, The Forestry Chronicle, 2009, 85(4): 583-592

· Lodgepole pine and trembling aspen competition: Neighbourhood studies within 22 to 39 year-old pine plantations of northern British Columbia, George Harper, The Forestry Chronicle, 2017, 93(03): 226-240

· Modelling vegetation management treatments with the Tree and Stand Simulator, George J. Harper, Ken Polsson, and, Jim Goudie, The Forestry Chronicle, 2008, 84(1): 53-59

· Report on Cw/Alder competition to be released soon, suggests Cw is doing well

· TSR must be reflective of current practices, what degree of growth reduction do we accept and model into our TSR?

· Social license must be considered, ex herbicide is no longer publicly accepted practice

· Need to determine research gaps to meet social pressures and timber objectives

· Is it possible to predict where there will be a problem or not a problem in terms of deciduous/conifer competition?
· Review cost benefit of manual brushing (look at treated and untreated stands several years later)
· We need management level species targets set across the landscape for resilient ecosystems (i.e. % deciduous levels). Discussions need to happen to address the public interests which are not based on science.

· If we begin to change standards we must remember the need to monitor the effects

· Is it possible to expand Cariboo research to other drier ecosystems? 

NEXT STEPS for allowing deciduous on site and considering it non-deleterious:
Subcommittee/working group created with Greg Jorgenson and possibly George Harper: Todd Schmidt, Larry Fielding, Kori Vernier are confirmed

To be confirmed are George Harper, Neil Spendit (sp?), Lorree Lucas, silviculture researcher Richard Kabczens 
ACTION #47: Greg/Kori to contact George Harper, Richard Kabczens, Lorree Lucas, Neil Spendit about joining subcommittee 

ACTION #48: Non-deleterious deciduous sub-committee to determine scope of "administrative" brushing treatments, literature review, inform Timber IO of research gaps/needs, develop and present to entire group some options (straw dogs) to model in TASS (Request FAIB presentation TBD regarding timber supply impacts once options developed)

Sept. 5th, ISSC F2F Day 2 

8:00am
 
Update of Professional Governance Act       Paul Nuttall
KEY POINTS
· In response to the professional reliance review, the Professional Governance Act (PGA) was introduced to the Legislative Assembly on October 22, 2018 and received Royal Assent November 27, 2018. 

· PGA is an umbrella act and the general regulation was released in June 2019, which moved the professional associations under the Attorney General and the Office of the Superintendent of Professional Governance. 

· A Superintendent was hired in May with 9 staff and a budget, it’s a 3-yr. short-term appointment by vote.

How does this affect ABCFP?

· Advocacy is out of the Foresters Act and now the duty is to uphold.
· transformative change for ABCFP staff, we are no longer members, but registrants governed under the regime of the attorney general. Emphasis is on regulations not membership. Paradigm shift in governance, deemphasize advocacy like job fairs, awards, AGM

· new requirements in PGA about registrants. We must present clarity to employers and clients 

· Professionals have a duty to report under PGA, report on unsafe and concerning acts of registrants directly to registrar.

· front end declarations of competence and conflicts of interest prior to starting professional work is required on each project. Could be a lot of work or daily requirement.

· Right to practice for Agrologists, applied science techs, biologists not just right to title

· More ABCFP competencies will be required. Competence framework being drafted

· the PGA talks about reserved practice, restricted practice, specialized practice and rosters but we are still governed by Forest Act. 

· Registration of firms puts onus on the regulatory body to devise a scheme to regulate how firms deploy professionals. A firm is a registrant under the act and subject to the registration and regulations of firms. Government could fall under this too?

· Question, should Agrologists and Biologists practice silviculture or is it reserved or restricted to foresters?

· If ABCFP can not advocate, who will educate the public? The association has rescinded their position statements and transitioned to “fact” sheets, they have changed wording on website to deemphasize advocacy 

Contact Paul or Mike Larock through ABCFP website with any questions or concerns.

8:30 am
Addressing Impacts of Climate Change & Innovative Silviculture Practices

What & Why - drought, fuel management/wildfire risk reduction standards, align dollars spent on silviculture with impact on timber supply, silv strategies to benefit competing wildlife species (caribou), regenerating Fdi, forest carbon/wildfire reforestation programs impact on whole supply chain
FUEL MANAGEMENT: 

· Craig W. was involved with fire management stocking standard guidance document- not intended to be a template but a concept and is site specific. Important to have knowledge of both fire behavior and silviculture to create prescriptions/standards. Quite complicated. Common barrier is not having the expertise available. It is also complicated to address surface fuel treatments and maintenance.

· Avenues to use it through ecosystem resilience objectives (Quesnel), ISS, FSPs or District plans
KEY ISSUE is developing standards, treatments, maintenance and who will be paying for it all
•Proposed to leave with regional stocking standard groups

Link to fuel management guidance: https://www2.gov.bc.ca/gov/content/environment/natural-resource-stewardship/land-based-investment/forests-for-tomorrow/guidance
OTHER STOCKING STANDARD ISSUES: 

•GAR/Wildlife objectives -need standards to address habitat and food objectives, such as clumpy planting, deciduous on site and what is the least TS impact or how can we offset the TS impacts.  Example: Moose, Caribou GAR order, Grizzly Bear GAR. 

Key Issues:

• Linkage between GAR order and operational implementation.  

· How to achieve GAR requirements with no training, expertise, or leadership to develop standards from land managers.
Solution: to have habitat experts work collaboratively with operational foresters at district/regional levels to develop workable standards.  Possibly outside the scope of basic silviculture. 
•Cost recognition in the appraisal manual- define basic vs intensive silviculture
•Timber objective vs wildlife objective at a management unit level needs to be determined, understand impacts, trade-offs and options to mitigate.  TSR reflective of GAR practices.
COMMITTEE and WORKING GROUP FRAMEWORKS

Motion: nominate Kari Doyle 2 years as Secretary

-Kori Vernier

-Todd Schmidt seconded

-Approved 

ACTION #49: Craig to get Kari FTP site and any documents 

Key Issues:

•Stocking Standard Working Groups - communication between groups and reporting structure. Who governs the working groups and how do we flow information between these groups and the ISSC?
•ISSC Terms of Reference do not include reporting to or from other Silviculture/stocking standard working groups, other than OIFs. 

Recommendation: OIF should assign what the teams should be doing and at what level (regional or district).
•Two options of reporting; regional groups report to OIFs then OIFs filter issues down to ISSC OR regional groups report up to ISSC, who then filter issues up to OIFs

Recommendation: ISSC update is a standing agenda item on both N/S OIF 

Recommendation: Propose changes to ISSC Terms of Reference to OIFs to provide/facilitate expertise to industry and government AND to include reporting structures of other groups at regional/district levels  

ACTION #53- Darcy L. and Kari D. determine what other forestry working groups or committees exist at a district or regional level throughout the province and report to group by Oct 21, 2019

ACTION #54- obtain OIF meeting minutes and schedule to include as a standing agenda item by Oct 21, 2019

ACTION #55: propose 2 seats, North and South, from ISSC membership on OIF membership- Format for request is Issues note/decision note?

2017/2018 DROUGHT IMPACTS (Drought as S108 is a direction from OIF to ISSC)

Key Issues:

•Scope of drought mortality impacts is large. West Fraser and Tolko have millions of trees dead from 2017 and unknown totals from 2018. It affected naturals, direct seeding, planted trees, throughout most BECs even in ESSF. All treatments failed, site prep, seedling stock, teabags due to pinegrass competition. 2018 was hot in May and drought impact currently being measured from this.
•Largest factor in drought was record snowpack winter 2016/2017 and high levels of Pinegrass grew from snow moisture which outcompeted seedlings. Evidence in burn piles where no grass was of seedlings doing well. 25% area had to be replanted/fill planted of their annual planting program.
•S.108 used to fund drought failures but after Tolko court case, it was removed from legislation in 2003 as an eligible event. Is it possible to have major drought event like 2017/2018 defined as a S.108 eligible event. 
•Climate Change - how to address in appraisal system.  How does industry pay for events that will keep happening?
•How to define the scope: RESULTS reporting needs to capture proper data for analysis and use the information, it currently doesn’t. We need to get the scope reported from everyone rolled up by district or region find out dollar impact and impact to THLB
ACTON #50 Grant G. to develop format for 2017 and 2018 drought impacts report and send amongst group within 2 weeks (Sept. 19)
ACTION #51 Send out request for 2017/2018 drought impacts to be reported by licensees and districts and roll up impacts by region (or district) 
ACTION #52 Develop Issue Note with scope of 2017/2018 drought and possible criteria that would define drought as an eligible S108 event to present to Resource and Tenures Stewardship Committee and determine if there is potential to define alternate mechanism if replanting doesn't make sense.
Suggestion: possible to use ABCFP magazine, the Increment, to outline the drought issue to get the wheels turning around the scope of the problem.

11:00 am
Surveys 




Greg Jorgenson
Results from FG Audits and Stand Monitoring Surveys, What’s new in Silviculture Surveys and potential changes that are coming.  Improving our linkage to TSR
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KEY POINTS:
Free Growing monitoring update: this information is used in growth and yield monitoring as a continuous improvement project. C/E and RPB staff were involved
•Project checked in to ensure how accurate the data collection is as the free growing information adjusts the growth and yield curve developed from planting information
•Monitoring effort designed to see if the standards are being met or not within the allowable reportable errors
•Sp. Comp at inventory level, height, ages etc. within allowable errors, free growing densities were being tested

•requirement to report dispersed retention was also reviewed

South: 14 TSAs, 3 Sus samples/TSA randomly generated

North: 12 TSAs 3 Sus/TSA
•Results of survey review were categorized as green – met standard, yellow – minor issues, red for significant problems
•North Case study: 6/36 were flagged red CE, 13/36 didn’t meet precision standards but wasn’t considered an impact, 17 sus look good

South study: 8 red, 16 yellow, 18 look good out of 42
•Robson Valley example, categorized as C/E response, brought together everyone including surveyor, near Valemount at Tete Juan 
•2016 free growing declaration had inaccurate free growing densities, forest health issues not recorded and 8m2 basal area retention dispersed throughout not reported, this would be inconsistent with our TS assumptions

· C/E will develop higher level understanding of free growing declarations and reporting but will not be auditing at the survey level.

Key Issues:

· Survey skill and expertise is not consistently being fostered or monitored 

· Suggestion- some areas are audited, different in districts, but there needs to be more quality inspections

· Regional groups can be beneficial here in addressing concerns and to develop surveyor skill
· Are our practices achieving the intended results in the long term?  Stands are not monitored after Free Growing which is too early to account for expression of forest health issues.  A survey at year 30 or ½ way through rotation would provide more accurate data for timber supply and possible adaptive management opportunities. 

ACTION#56:  Greg to share results of FG monitoring reports when available.

What’s New and what is Greg working on:
· Landscape Level stocking standards – WF Bulkley.  Only on planted stands.  FG at year 12, report inventory label in RESULTS.  Intent is to focus money on where biggest results are.  Builds in landscape level species targets – not intermixed species if their silvics doesn’t match.  Can have mini monocultures but still demonstrate mixed species.
· Working with FP Innovation and BCTS on UAV Data collection to provide important growth and yield info, FP SIlvi Tool.  Need compatible process with ground collection.  Stem mapping, coniferous vs deciduous, height cohorts.  Looking at how to collect forest health information.

· Survey accreditation process – looking at continuing competency.  

1:00 pm
Provincial Silviculture Strategy
KEY QUESTIONS
1. How do we define a highly successful silviculture program?

2. Does the silviculture program have successful outcomes?

3. Are there ways to do things different? Should there be changes?
Discussion points:

· Silviculture should be tied to AAC on the land base and be viewed as more of an investment. Currently, the only way to win is to do less. This could be tied to tenure reform? For example, in Alberta-they survey at year 15 mandatory, annual cut is tied to growing stock

· Direction/leadership is needed to work collaboratively with ecologists, wildlife folk to incorporate silviculture into the objectives and implementation.  
· What are all of the landscape objectives and how do you rank them? We need to look at all the funding opportunities and prioritize where they get spent. 

· Enhanced standards that were developed are now difficult to achieve due to higher costs and nursery capacity which are not reflected in appraisal allowances.

· How can we allow licensees to spend more money on good sites and less on poor sites. How do we create a mechanism for this? 

· Government should advocate silviculture objectives and treatments.

· How do we protect our investments? This is difficult with volume-based tenure. 
· How do we get a collaborative approach between licensees and government and what about the licensees who don’t practice good silviculture or have the staff? 

Ideas: 

•Silviculture obligations is taken over by government once licensees meet crop establishment requirements? Should free growing concept change or disappear? How would future treatments be funded? Possibly through a fund created from stumpage. 
•Collaboration needed between licensees, government, public, wildlife, etc. 

•Licensees need to have more than one shot for S108 funding.

•Landscape level objectives needed. We need to know the best place for investments. Do ISS provide this, Land Use Plans? Plans need to determine if objectives are volume vs value on the landbase ex. Hw vs Cw (Volume vs value)
•Use of regime based treatment plan to achieve crop establishment in stocking standards.  This could include climate-based regimes. This would allow for innovative or enhanced standards to be used with no risk to licensee. For example, planting of species with variable survival like Pw/Fdi, where licensee would be reluctant to implement for risk of fill planting required due to low survival but land managers would like to see these stands on landbase. If regime based, then there also needs to be a way of choosing a regime post harvest.
•Resolve issues around enhanced sites, provide more incentive and still need flexibility to deal with one off forest health issues. 

TSR needs to be forward thinking to allow us to try something new.  A regime-based stocking standard may allow for that.
7
ISSC Meeting Minutes Sept.4-5 2019


_1629629883.pdf


Repression Density Treatment 
Decision Key


Eleanor McWilliams, MSc, RPF


J&E McWilliams & Associates Ltd.


Associated Strategic Consulting Experts Inc.


April 5, 2017







Definition of Repression


• Mitchell and Goudie (1980) first characterized repression in Pl 
as:


“…curtailed height growth which begins before the dominant 
trees attain a height of 2 or 3 meters if 50,000 or more seedlings 
are established per hectare.  The severity of repression is related 
to the level of initial stocking.” 


• Their work and subsequent work has shown that repressed 
stands differentiate into crown classes, express dominance, 
and self-thin, although at a rate slower than expected from 
the inherent quality of the site. 







So where did 10,000 maximum 
density come from?







Repression and Site Index


• Repression of height growth has an obvious effect on the 
estimation of site index.


• Measurements of the height-growth trends of the dominant 
trees in repressed stands through stem analysis techniques 
and through repeated measures of fixed-area plots indicate 
that repressed stands tend to grow as if the site quality had 
been reduced.  


• Interpreting repression as a loss of site index is a realistic 
analogy and leads to realistic expectations of the growth and 
future yield of repressed stands.


Repression can be modelled as a loss in site index







Research Summary


• Repression has been commonly observed in high density fire-
origin Pl stands, and much more infrequently in very high 
density fire-origin Lw stands.


• Repression has not been observed in high density fire-origin 
Fd.


• Repression has not been observed in high density PHR stands 
of any species.


• Lw, if established early, has rapid early height growth and will 
generally overtop and dominate other species.







Research Summary


• Repressed Pl stands grow and develop in a similar manner to 
unrepressed stands but at a slower rate.


• The magnitude of repression varies with initial stand density 
and site quality.


• Evidence suggests that the earlier the treatment of repression 
the greater the mitigation of the site index loss.  







Predicting Repression


• Unfortunately very difficult to do.


• For a given initial stand density and site quality (e.g., 100,000 
stems/ha and site index 18) there is not a single expected 
level of repression (e.g. 3 m SI loss).


• There is some unknown probability of different levels of 
repression (e.g., could be a 10%, 10%, 20%, 20%, 20%, 10%, 
10% chance of 0, 1, 2, 3, 4, 5 and 6 m loss respectively).


• We know that the probability of repression occurring 
increases with:


• Increasing initial stand density


• Decreases site quality







Unfortunately, the probabilistic nature 
of the occurrence and magnitude of 
repression does not fit well within 
regulatory rule-based stocking 
standards.







RISK


• Simply being risk adverse to repression in setting stocking 
standards (i.e., setting a low maximum density above which 
spacing is required) is not acceptable.


• The reason for this is if you space a stand that would not have 
gone into repression you will have LOWERED its product value 
and WASTED the MONEY spent on spacing.


• So there is a risk to spacing that must be considered.







Financial Analysis


• A financial analysis was done to support the development of 
the FFT repression density decision key.


• Over 700 TASS runs for pure Pl across a wide range of site 
indices and spacing scenarios including strip and cross-
hatched leave patterns.


• Custom bucking routine was run to merchandize trees into 
industrial log sorts.


• Site Value analysis was used as it accounts for future stands.  
This is critical as a key difference between spaced and 
unspaced repressed stands is a difference in rotation length. 







TASS – Strip Spacing







Merch Volume vs Age
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Merch Volume vs Age
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Break Even Spacing Costs


• The break even spacing cost was defined as the cost that 
resulted in the site value of the spaced stand being equal to 
the site value of the unspaced stand.


• All financial analyses were done using the FFT prescribed 
discount rate of 2%.







Break Even Spacing Costs
Traditional Spacing to 4000 trees/ha


Site Index 


After 


Trtmt


Site Index Before Treatment


8 12 16 20


15 $1,500 $600


16 $2,000 $1,000 -$600


17 $2,500 $1,400 -$200


18 $3,100 $2,000 $300


19 $3,700 $2,600 $800


20 $4,400 $3,200 $1,400 -$700


21 $5,200 $3,900 $2,000 -$100


22 $6,100 $4,600 $2,600 $500


23 $7,000 $5,400 $3,300 $1,100


24 $7,800 $6,000 $3,900 $1,700







FFT Decision Key –Guiding Concepts


• Repression can be quantified by a loss of site index.


• Repressed stands grow and develop (differentiate into 
crown classes) in a similar manner to unrepressed stands 
but at a much slower rate.


• Repression has been commonly observed in high density 
fire-origin Pl stands and much less commonly in high 
density fire-origin Lw stands.


• Repression has not been observed in PHR stands of any 
species.  


• The temporal ingress pattern of fire-origin stands is 
significantly different (shorter) than PHR stands.







FFT Decision Key –Guiding Concepts


• Financial analyses suggest that a minimum of 2-3 m site 
index loss is required to warrant treatment of stands (the 
lower the potential site index, the higher the loss 
required to warrant treatment).


• For the two case studies with data that allows us to 
predict site index loss as a function of initial density 
(Farnden and Herring 2002, Carlson and Johnstone 1983) 
the initial total stems/ha that resulted in a 2 m loss were 
87,500 and 110,000 stems/ha.  Minor amounts of 
repression start at lower densities.







FFT Decision Key –Guiding Concepts


• The value of treating repressed stands comes from 
releasing them from repression to grow at a faster rate 
(higher site index). 


• Spacing stands that are not in repression decreases stand 
value.  


• All recent financial analyses that include wood quality 
indicate that spacing Pl stands will decrease stand value.  


• This means there is a significant risk associated with 
simply assuming all stands above a certain density will go 
into repression and therefore need spacing.







FFT Decision Key –Guiding Concepts


• On any given site, the exact density at which fire-origin Pl 
stands enter repression is not known.  We do know that 
the probability of repression occurring increases with:
• Increasing initial stand density


• Decreasing site quality


• For example, it is possible (though unlikely) to have fire-
origin Pl stands that regenerated with less than 50,000 
stems/ha go into repression, but it is also possible for 
stands that regenerate with more than 150,000 stems/ha 
not to go into repression (e.g., TFL 59 study – Thrower 
2013).







FFT Decision Key: PHR Stands


• Repression has not been observed in PHR stands of any 
species. 


• The 150,000 stems/ha of dominant and co-dominants 
decision point was based on the best data currently 
available combined with the financial analyses.


• Note that this is not a “treat / do not treat” decision 
point, but rather a density above which one should 
assess the stand for possible repression.


• If you need a “treat / do not treat” decision point for 
stocking standards it should be no lower than 150,000 
dominant / co-dominant stems.  







FFT Decision Key: Fire Origin Pl Stands


• Need to assess the number and distribution of Lw


• There is sufficient evidence to suggest that if Lw
establishes immediately after a fire on non-dry sites it 
will often outcompete Pl and take over the site. 


• On dry sites, there is a higher likelihood that the Pl will 
outcompete the Lw. 


• Additionally, Lw regenerating a few years after Pl may not 
be able to catch up and outcompete the Pl. 







Here is what the stand development looks 
like if Lw establishes immediately and is 
well distributed.   


The following is a TASS simulation for 
50,000 Pl and 4,000 Lw.  































FFT Decision Key: Fire Origin Pl Stands


• The 50,000 stems/ha of dominant and co-dominants 
decision point was based on the best data currently 
available combined with the financial analyses.


• Note that this is not a “treat / do not treat” decision 
point, but rather a density above which one should 
assess the stand for possible repression.


• If you need a “treat / do not treat” decision point for 
stocking standards it should be no lower than 50,000 
dominant / co-dominant stems.  


• Recall – the 2 studies with data that allow us to predict SI 
loss as a function of initial density indicate 87,500 and 
110,000 stems/ha needed for 2 m SI loss.







FFT Decision Key: Fire Origin Non Pl Stands


• The 150,000 stems/ha of dominant and co-dominants 
decision point was based on the best data currently 
available combined with the financial analyses.


• Note that this is not a “treat / do not treat” decision 
point, but rather a density above which one should 
assess the stand for possible repression.


• If you need a “treat / do not treat” decision point for 
stocking standards it should be no lower than 150,000 
dominant / co-dominant stems.  







Max Density Recommendations


Stand Type Dom/Co-Dom Trees/ha


PHR All Species 150,000


Fire Origin Pl with well 
distributed Lw on non-dry sites


Do Not Treat


Fire Origin Pl – no Lw 50,000


Fire Origin – all other species 150,000


• The following recommended densities are the lowest 
that should be used.







Dominants
• Trees with crowns that extend above the general level of the 


trees immediately around the measured trees. 


• They are somewhat taller than the codominant trees


• They have well-developed crowns, which may be somewhat 
crowded on the sides, receiving full light from above and 
partly from the side.


Co-dominants
• Trees with crowns forming the general level of the trees 


immediately around the measured trees. 


• The crown is generally smaller than those of the dominant 
trees and is usually more crowded on the sides, receiving full 
light from above and little from the sides.







Intermediate
• Trees with crowns below, but extending into, the general level 


of the trees immediately around the measured trees. 


• The crowns are usually small and quite crowded on the sides, 
receiving little direct light from above but none from the sides.


Suppressed
• Trees with crowns entirely below the general level of the trees 


around the measured trees, receiving no direct light either 
from above or from the sides.
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This free growing monitoring file has been a big one, and slow moving for various reasons it started on the Coast and I was able to make a case to continue into the North and South…its been challenging but I hope to get the point across today that much of this has been meaningful work that has done a few things:

It has brought awareness to silviculture surveys-the complexities, staying current with changes, the time and care needed for data quality, the importance of proving compliance and the need for good data to provide inputs for G&Y modelling…of course this all ends up in the RESULTS database;

The project has brought forest professionals together to review results, identify big issues, discuss the rationales behind decision making, strive to improve this part of the business;

It has also been a mechanism to put pressure on continual improvement, to show that we are OUT THERE and is also providing insight into how to improve the surveys training moving forward



The free growing concept, as is currently used in the province….and the importance of the data that we receive back from licensees-submitted to RESULTS…

(CLICK SLIDE)
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Why is the concept of Free Growing important?



Management intent met?

Current tool to assess risk to the Crown?

Updated inventory data?

























































































The concept of free growing is an important one…



Currently it is the best ‘snapshot in time’ to verify that our silviculture management intent is working…or not. (CLICK)

Major licensees, BC Timber Sales, small tenure holders (and the like) have an obligation to meet a certain standard for reforestation and the free growing milestone marker is a critical time to evaluate this. (CLICK)

This is where we look at risk to the Crown, when the Province accepts young stands back into the inventory…expected to meet the needs of future timber supply…or any other identified management goal. 

The timing of this milestone is important because theoretically we have given ourselves enough time to fully establish a crop and manage the two most important impediments to a young stand’s success: early pest and disease impacts and vegetation competition: these two elements may significantly reduce productivity, and/or result in mortality over time.

(CLICK SLIDE)



Our provincial inventory system mines the RESULTS database for data to be used in timber supply analysis…so moving away from the ‘obligation piece’ and talking about how the FG data can be used to model future growth…is another reason why the idea of FG is important in a different way…



Although RESULTS was developed mainly for obligation reporting it still holds valuable data used as inputs for G&Y modelling by Forest Analysis and Inventory Branch. (CLICK SLIDE)



So, having the data collected during the Free growing assessment period allows us to update our inventory projections of managed stands…(CLICK SLIDE)
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Why is Free Growing data important?



Proves compliance with approved stocking and regeneration objectives has been met…..the legal part! 



Provides data inputs for Growth and Yield modelling…the inventory part!

















































































So, the concept is that we need a ‘check in’ on our management efforts… the data itself, is the MEASURABLE part of the equation. Our free growing data should prove whether or not we have legally met our free growing obligations. The data, when collected and compiled accurately offers that mathematical proof that we have succeeded or failed in reaching our targets.



The other part is the inventory piece…this isn’t a perfect system, and we tend to debate over the best inputs for GY projections, but at the end of the day…we DO use our data from FG surveys to update the Forest Cover, VRIMS, and to initiate yield modelling for timber supply analyses…



Recent work that Dan Turner and Dave Waddell from FAIB have completed, includes an updated process of using planting records paired with inventory updates from FG surveys to model managed stands…or silviculturally treated stands. These are steps in the right direction, to continue to improve the linkages between silviculture data and predicted yield. The point here is that we are using this data for modelling-and we depend on its accuracy

(CLICK SLIDE)
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RESULTS Information Submission Specifications

























































































To ensure this, we have the RISS…or the RESULTS Information Submission Specifications.



The legislation: FPPR Sec 86(6)…forest cover submissions are required to be reported in a form and manner satisfactory to the minister...etc, etc.



It includes the Chief Forester’s Precision Standards which define our allowable error for various stand attributes that we are measuring and compiling during a free growing survey. (CLICK)
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RESULTS Information Submission Specifications









Species Composition

Heights and Ages

Total Stems per Hectare

Forest Health

Site Index

Free Growing Stems per Hectare





















































































Species composition specific to the inventory component;

Species composition of the silviculture component-defined as the preferred & acceptable crop trees;

Inventory heights and ages;

Total stems and total conifers per hectare;

Forest Health incidences

Site Index estimates

Free Growing Densities!!



ANOTHER RECENT addition to this list is the requirement to report dispersed retention when it exceeds 5m2 per ha. There is no assigned ‘allowable error’ here. But it is important for analysts to know that these residuals exist on site, and to account for them in the timber supply analysis assumptions…you’ll see in a few moments why this is important…(CLICK)
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South 2017

14 TSAs

42 Standards Units

















































































In the South, 3 SUs across each of the 14 TSAs were selected randomly for review. This gave us a sample population of 42 Sus to field check.



Contrary to the Coast…In the North and South, I added the requirement for our surveys consultant to swing a prism and check up on any SUs that have dispersed retention remaining on site. This is a relatively new reporting requirement so we wanted to see if dispersed retention had been reported when Basal Area exceeds 5m2/ha. (CLICK)
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North 2017

12 TSAs

36 Standards Units



GREEN

YELLOW

RED















































































In the North, 12 TSAs were selected, with 3 SUs per TSA randomly identified….so, in the North we checked up on 36 SUs in total….(CLICK SLIDE)

We were able to prioritize our follow up actions these based on the findings: RED, GREEN, YELLOW (CLICK)
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NORTH Area (36 Sample SUs):

6 SUs (17%) flagged for further review with C&E

13 SUs (36%) not meeting precision standards but considered low impact to timber supply

17 SUs (47%) look good and we agree!



SOUTH Area (42 Sample SUs):

8 SUs (19%) flagged for further review with C&E

16 SUs (38%) not meeting precision standards but considered low impact to timber supply

18 SUs (43%) look good and we agree!

















































































A higher level review of the results are as follows:

In the North:

6 SUs were flagged for C&E follow up-the red ‘bucket’

13 SUs failed to meet one or more of the precision standards-the yellow ‘bucket’

17 SUS, or roughly half of the population looked just fine



In the South:

8 SUs were flagged for C&E follow up, or further review..

16 SUs had precision issues, but due to variable stand structure including multi-layered characteristics, we felt it was not worth pursuing further

18 SUs looked good and we were in agreement with the FC submission



Some of the important themes that we HAVE or are CURRENTLY following up on in the North and the South, with respect to the ’red’ bucketed SUs include issues such as failing to account for dispersed retention, not meeting minimum FG densities---so not free growing although declared as such…. and a couple of instances where we have identified over a hectare of NSR in a polygon declared FG. 
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North Example:

The Robson Valley















































































One specific example of the process we rolled out and the findings…in the Robson Valley -–a RED BUCKET SU!



This is a great case study to discuss because it was flagged as a C&E response, went through the channels that C&E uses as a process, it brought together district silviculture folks, C&E, RPB, licensee silviculture foresters as well as the accredited surveyor responsible for the result. This file culminated in a two day field exercise that consisted of field review, surveys training, identification and resolution of the identified issues…(CLICK)
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Case Study 

















































































Both of these two openings were picked up in our random field checks by our monitoring contractor…and we found enough here to cause a bit of concern …

Field review these two examples---with RPB, C&E, district stewardship staff as well as the licensee and surveyor responsible for the data submission…

Some of the issues were significant, and the key is the collaborative solution we found..(CLICK)
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Case Study 

















































































Focussing in on the block south-east of Tete Jaune on the Yellowhead Hwy…to the bottom right…(CLICK)
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Zooming in even more…and you can see the rough opening boundary in red…(CLICK)
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RESULTS Forest Cover Info on file for this opening, reference year 2016:



Based on the 2016 FC submission at Free Growing

Inventory composition---pine fir birch

Crown closure 52% at 11 and 9 years??...5000 Total stems per ha

Silviculture composition

No forest health cited

1029 free growing sph



Young pine stand?…with some even younger fir perhaps occupying an intermediate crown position…back to the imagery (CLICK)
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Looking at the imagery again… it becomes apparent that:

There are lots of standing mature trees on site…

Are we actually managing a young pine plantation? with minor fir…its in the SBS dh1-04 site series…definitely room for Douglas-fir here…



ZOOMING in a little closer..(CLICK)
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You can hopefully see the stand structure reasonably well here…on both sides of the pipeline…lots of retention!



Remember, we have been given direction recently to account for retention dispersed across an SU that exceeds 5m2/ha
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… Misleading part of the RESULTS submission:



According to the stocking standards we are managing to an even aged condition



According to the Forest Cover submission, we are reporting an even aged condition



No residual basal area reported



Here are some shots from the ground… (CLICK)
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You can see the variability in heights, species, residual mature stems…and granted its important to note that this opening had a visual quality objective…being in the scenic corridor from Tete Jaune to Valemount



But the key questions: how are we surveying and reporting this type of stand structure, how is it being modelled, and is the management intent reasonable? (CLICK)
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Another shot showing the level of dispersed retention…



Although still part of the net area to reforest, small dispersed unharvested patches exist across the SU, and dispersed retention is relatively continuous…of course as part of a visual quality objective...there is a lot of horizontal and vertical differentiation here…(CLICK)
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In the plots we did in June 2019, we used a 2 BAF and a 6 BAF prism to come up with our assessment of Basal Area retained on site. 



We tallied an average of 8m2/ha with the BAF 2 and 8.4m2/ha with the BAF 6---A BAF 4 would have been ideal I think for this stand..



The point here is that we are quite confident this should have included a basal area reporting requirement. The implications of this from a modelling perspective are obvious. This would have been projected on an even aged yield curve using the supplied information to RESULTS growing a 3m tall PINE STAND with fir in the intermediate layers…pretty sure this would be inconsistent with our TSR assumptions?!!



Failing to report the fir and pine dispersed retention was the first significant finding here!!



(CLICK)
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FREE GROWING?















































































Further to these somewhat obvious conflicts in actual VS reported with respect to dispersed retention… one of the other triggers to go and investigate this opening was the fact that it showed up as NFG, only SR following our contracted field audit.

It was reported by the licensee, as mentioned, as 1029 FG/ha

The audit survey suggested it was SR only! At 680 FG/ha...not far off from FG minimums of 700…but considering the lower confidence limit was 241 FG/ha we wanted to see what was going on for ourselves...this was the main reason it was red flagged!

Our 5 plot representative survey resulted in 640 FG/ha. And yes this is the mean FG density! 



I tended to agree with the findings of our contracted field review but wanted to point out the flaws in all three sets of figures:

NAR to survey: 21.5

Licensee survey: 7 plots

Audit and RPB survey: 5 plots….(CLICK)
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….RPB, district staff and C&E was not intending a full intensity survey to prove or disprove the numbers. This was designed as an opportunity to review our findings, have a meaningful conversation with the licensees, educate and enable a broader silviculture understanding for CandE…and to engage and collaborate with the district. We weren’t expecting to do a plot per hectare, but guess what…on a block like this with all of its complexity…the surveys consultant AND the audit surveyor SHOULD HAVE!! I specifically wrote into the North and South Contract the wording to enable more plots if needed...to prove stocking status. The Coast Monitoring stopped at 10 plots…not enough in those complicated settings!!



Unfortunately our contracted field review did not undertake in an appropriate level of sampling….recall from the surveys manual:



Remember: The intensity of the survey should be varied to match the variability of the population. That is, the more obvious the answer is to the questions posed in the survey objective, the less intensive the level of sampling is required. Conversely, the closer the characteristics of a survey stratum are to an important threshold, such as minimum stocking standard or maximum density, the more intensively the stratum should be sampled. 



REALLY, Representative sampling should only be done if the outcome is generally known! I do not think it was clear in this case…



Here are more pictures that speak to ADDITIONAL complexities ….and opened up a whole new conversation around management implications of this Standards Unit at the time of planting: (CLICK)
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Pine and fir and aspen…under retention
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Fir growing in birch and aspen…
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Pine sapling layers…growing intermixed in patches of aspen and birch….
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Fairly representative overstorey condition…these last 4 pictures really show there’s a lot going on in this stand... But now more about management implications.(CLICK)
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We’ve seen this picture once before… Not only is this spindly, poor ‘height to diameter’ ratio pine suffering due to lack of sunlight, it is also susceptible to future DMP infection from the infected pine overstorey



We saw many examples of planted pine in shaded environments, under the fir and pine retention. Just to note: approximately 10k pine were planted and approximately 12k Douglas-fir were planted on the SBS dh1 – 04 site. This is not a good home for a planted pine!





Another block in the Robson Valley that we looked at….around Dunster, close to McBride. Steeper, drier sites with wet gully features…(CLICK SLIDE)
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…many examples of planted spruce…many of which were planted on north slopes in shaded environments, moist soils…so perhaps not a bad plan…



BUT: many were indiscriminately planted up to ridge tops-on 03 and 02 sites, some south facing, with thin coarse soils dominated by juniper, rose and cladonia, and nothing else. These seedlings were 30-40cm tall in the worst cases. Maybe not the best plan… (CLICK)
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The Bad News:



We found more than we bargained for:

Precision Standards did not align;

Dispersed Retention was not reported;

Free Growing densities were disputed (MSSpa);

The management implications were significant:

Pine in the understorey!

Spruce on 03/02 xeric-subxeric sites!

Deciduous Competition!

Overstorey pine, potentially infected into the future?

Sampling Intensity on complex stands!!























































































So a bit of a summary from both blocks we visited… (CLICK)
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The Good News:

We created an opportunity to discuss:

Precision standards, FG, dispersed retention…

With C&E, district Stewardship, Licensees, RPB and the surveys contractor

We discussed the history of the blocks and learned more…

We had an opportunity to discuss regional issues, survey standards, where more collaboration would be really needed…

We educated C&E and a newer LSO2 as to how silviculture surveys are done























































































This was a great opportunity to review the issues on-site, discuss options and learn and improve practices with many stakeholders participating.



These two Robson blocks, we learned, were planned and harvested by a logging company that ended up in financial trouble, and became insolvent. The current licensee inherited the ‘blemishes’ associated with this cutting permit when they took over the license. The harvesting was not completed according to plan…more of a market logging opportunity prior to getting out of the business. This led to some problems we see today, including retaining suspect DMP overstorey stems.



The new licensee agreed that silviculture planning was not done particularly well-planted pine in understorey, some brushing maybe should have been done, the survey and reporting was not up to standard. We agreed they needed to update their forest cover to reflect the current stand conditions…due to the complexities we all saw. And their surveyor agreed that sampling intensity was not up to par, thus the disparity in data. The licensee is in the process of making the updates…and we landed on some very solid common ground.



Another big win was taking an opportunity to bring C&E up to speed on surveys and spark interest in silviculture again. My understanding is that C&E re-prioritization of workload will lead to more of an effort in this part of the business. And as a pillar of FRPA,  this is a good move.



Many other licensees with ‘issue areas’ have been contacted, some issues are still in the queue with C&E expected to complete their reporting to me VERY soon. From here we will continue to complete the professional conversations and close the loop on these files



BY THE END OF THIS YEAR….we should have all licensee issues resolved:

Carrier, Dunkley, Conifex in the North

BCTS, Canfor and Interfor in the South



To anticipate: additional phone call discussions with the professionals, potentially another field visit and face to face meetings involving RPB. Some are still in the hands of C&E in the South although no formal compliance actions are planned to be taken!



A few pics of the group we had out in June…this really highlights the education, collaboration part of this project that I feel has had the most impact on potentially improving practices: (CLICK)
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Natural Resource Officer Adam Leavitt with PG District Stewardship Officer Tammy Baerg showing how to swing a plot cord…
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On the hillside at the Dunster block reviewing an audit plot…with NRO Kate Pottinger from the Skeena-Stikine
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And in the middle Stewardship Forester from the Prince George District Warren Neuvonen



We also worked with two representatives from the licensee as well as their accredited surveyor on site with us for the day….



At the end of our field and office review, the licensees agreed to:

validate their mapping and spatial submission (there was a pipeline that may have not  have been removed from the NAR)

Update their forest cover to account for dispersed retention

They also agreed to look more carefully at the silvics of planted stock in these types of areas and re-consider their future management options

As well, they understood that complicated blocks like these require an experienced surveyor with an interest in adding plots to capture variability



All stakeholders worked together to understand the issues…(CLICK)
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What are we working on?















































































Segway into…what are we working on? (CLICK)
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Surveys Update #1

Landscape Level Stocking Standards

Testing this new stocking standard in the Bulkley TSA with West Fraser PIR;

Gary Quanstrom worked with Eleanor McWilliams and FAIB to build volume based thresholds to measure success;

Planted only!

SUFG at year 12!

Idea is to spend less on difficult sites and more on the better growing sites…

















































































The Free growing Monitoring project focussed on how we are doing given the current requirement for surveys data…specifically free growing data using the allowable errors as defined in the RISS…



But a couple of things that come to mind as we move forward:

Landscape level stocking standards have been approved in the Bulkley TSA, with West Fraser Pacific Inland Resources in partnership with the Skeena-Stikine District and the Office of the Chief Forester. We are monitoring it to ensure its meeting the Chief Foresters expectations. RPB has a commitment to monitor the effectiveness of this volume driven stocking standard by summer 2020

This system generates actual volume results based on TASS 2 simulations …then compares them to target and minimum volumes--a new way of surveying with less dependence on well spaced or free growing density metrics that we currently use…

this could be where we move to, in our landscape level planning process..

A few key points with this includes:

Only eligible on planted blocks-it reduces risk knowing that planting delay is historically 13-15 months here, which is quite prompt;

FG surveys are carried out at least 12 years following harvest…a measure of risk mitigation for rusts and other FH issues, longer than many FG declarations;

Inv and silv labels are the same at the RD stage—this has created a shift from the norm, but the idea is that Genetic Worth, planting densities, species composition are reported and modelled….then at FG, ingress and additional species contribution will be modelled as well;

And additional trees, less than FG height will in fact contribute to volume yields-these are called “Other Crop Trees” in this system

At regen delay and at free growing, there is still a density standard to achieve and report, albeit lower than conventional stocking standards

The main things to understand is that, the licensee aggregates similar ecosystems into Analysis Units (the same as FAIB uses) and reports out the volume of individual AUs….

This type of system allows for licensees to get more credit for additional volume grown on good sites, and spends less time and money fighting the very difficult sites with minimum site occupancy densities..focus money where its most effective(CLICK)
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HERE IS an excerpt from a presentation Gary Q gave to the NSC a couple years back explaining some of the basic steps

Once the survey data is collected, the yield is forecasted using TASS 2 and then compared to the set thresholds in the stocking standards…Eleanor was heavily involved in setting thresholds..

Keeping in mind RPB has still required that not greater than 1 ha remains NSR at the stand level

And we still require no more than 2 ha as NFG…this is independent of the 5% rule-that’s the exception….(CLICK)



SO, we will see where this goes…

A real ‘win’ is the accompanying landscape level species composition targets…meaning, we can look to match silvics of intermixed species…or look to manage mini monocultures, but still keep biodiversity and resilience tied to landscape level species composition targets
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Surveys Update #2

BCTS and FP Innovations UAV surveys:

Testing this new technology to fly free growing stands and evaluate using FP Silvi Tool

BCTS wants to gain surveys efficiency

RPB want to incorporate imagery based attribute analysis:

Total trees

Height cohorts

Compliance with Stocking Standards

Better inventory analysis of ‘Tree Lists’

















































































Another project/initiative is the partnership with FP Innovations and BCTS to fly free growing blocks (or younger blocks) and really determine if we can provide cheaper, better data analysis using their regen model called FP SilviTool



BCTS is looking to leverage their investment in drones and pilot training…to translate into cost savings for surveys. Many licensees are doing this as well.



Our objectives would be to:

Ensure the calibration of ground surveys matches the model’s outputs (heights, etc)

Ensure we have a good understanding of which stands would be appropriate to analyze using the tool

Determine how to efficiently answer the question of species identification and forest health

Confirm that the data inputs resulting from this analysis improve FAIBs data needs for modelling, meaning that these are useful inputs for the Timber Supply Analysis phase



AGAIN, this has been a useful collaboration in itself, bringing in surveys and silviculture considerations with BCTS, district stewardship staff, and FPI. To expand on this a bit more …(CLICK)  
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Stem mapping

Conifer vs Deciduous

Height cohorts

















































































Relatively simple RGB imagery from a UAV, or other remote sensing sources, can provide stem mapping outputs…to account for stand uniformity and more importantly---identifying voids as a way of expressing ‘clumpiness’. This is an important modelling input that FAIB could use…



With 2 cm pixel resolution, I believe capturing trees as small as 30 cm tall is very do-able and it could open up the opportunity to assess stands at regen as well. Hopefully as things improve, we’ll be able to create a full census with tree lists by height class that are much more compatible with our G&Y models...providing much better input data! (CLICK SLIDE)…and maybe if we connect this tech to landscape level volume thresholds…we can use this to demonstrate compliance, perhaps without the concept of well spaced…
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And of course the 3D visualizations and canopy height modelling of young stands may be able to help infer species composition and other attributes, perhaps related to forest health stressors…



So, all very exciting things are coming with respect to surveys, but the popular opinion remains that new tech will not be able to solely solve our inventory puzzle…we still need boots on the ground (CLICK)
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Right now, calibration is important.. And we need to survey these stands conventionally to test whether or not FPI’s Silvi Tool is working or not…



And here is an example of a root rot killed tree that should be able to be identified and quantified using the tool…they are working on this as well (CLICK)
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Here’s another picture of a day in the field working with our partners at FPI and BCTS to explore and test the methods…



….Additional projects (ongoing) that are aligned with how we improve surveys, and how we improve silviculture practices to align with current values…. challenging the status quo…and testing innovation! I am working toward allocating more time to surveys trainining…BEC classification…FH identification to ensure our surveyors are well equipped. I’d like to see a measure of continuing competency within the accredited surveyor pool…perhaps certification…mandatory refreshes, etc. THIS IS SOMETHING I SAW from the FG monitoring work!!



Of course another big topic is the Repression Density decision making challenge and how this may influence our assessment of ‘post wildfire established’ stands and ‘post harvest regenerated’  stands, that we discussed yesterday. This of course is a hot topic and people have strong opinions on how new and updated decision tools and new policy will guide the management of these stands…to space or not to space!



Another is the deciduous conversation, with pressure from groups that are interested in curtailing the use of gyphosate in the north…and provincially. Do we work toward more deciduous on the land base, in particular in and around the wildland urban interface, where fire stocking standards are appropriate? There are certainly no shortage of issues provincially. At the end of the day, and as we talked about yesterday…it needs to be accounted for in our TSR assumptions!! Whatever the value, the objective…if we want more deciduous we need to understand the timber supply impacts!
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All Landscape Reforestation Standards
are generally based on 5 Steps:

. Define the Landscape and the Analysis Unit (AU)
Sample Populations

. Set Volume-based Thresholds per AU based on
Timber Supply and Landscape-level objectives.

. Collect Information on regenerated areas
at defined early ages.

. Forecast Growth and Yield
using collected information

. Compare Forecasts of Actual Yields to Thresholds
Yields to assess performance, where:
Actual Yields must be greater than Thresholds Yields
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