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British Columbia is a very diverse province covering 95 million ha. About 60% of the total landbase is covered by forests which contain a rich mix of tree species and stand ages growing on a wide range of ecosystems.  

And since 95% of the total landbase is crown land it is imperative that the government knows the forest through various levels of landscape analysis. The Biogeoclimatic classification system developed over many decades provides an important tools and information needed to manage the complexity of BCs ecosystems.  This map shows the 14 major BEC zones across the province.

Most of BC’s forests are dominated by conifers, of which lodgepole pine is one of the most abundant and can be found (to some extent) in all zones except Alpine. Lodgepole pine is major feature of many ecosystems in BC’s interior and is critical to the economic, social and cultural well-being of the province.
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Fire, insect and diseases are part of the natural dynamics of forest succession on the BC landscape.  Humans add some disturbances (eg timber harvesting) and reduce some disturbances (eg through fire suppression).

This graph shows the main dynamic disturbances in BC Forests from 1960 to 2008.  Note that the Y axis is a logarithmic scale.

The area disturbed by timber harvest increased steadily to 1988 and has decreased since then.  Roughly 200,000 ha are harvested annually across the province.  

The area burned by wildfires fluctuates but in general, decreased from 1960 to 2001 and then increased.  138,000 ha of forest burned in 2003 and 2004.

MPB attacks increased from extremely low levels in 1962 to peak at 750,000 ha in 1985 and then decreased to about 10,000 ha in 1997. The current MPB epidemic, enabled in part by climate change and large areas of mature pine forests, increased rapidly after 1997.
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This map of current area impacted by the MPB infestation is based on Provincial Aerial Overviews of Forest Health and the Provincial -level MPB Spread Model and is updated yearly.

The map depicts the % of pine volume killed.  The grey areas have the highest percentages of pine loss (they also coincide with the areas of high pine component).  The red areas may be dominated by pine, but are only partially killed, either due to the area lying at the leading edge (like the northern part of Mackenzie) or in areas where the MPB doesn’t spread very easily (like down in the mountainous south east part of the province). 

As of 2010, MPB has impacted 17.5 milllion ha of mature forests (>60 years of age) in the province.  This represents 18% of BC’s total  95 million ha land area, about a third of the 55 million ha area of forested land in BC, and about half of the 37 million ha of forest land in the interior of the province.

Of the forested landbase, the timber harvesting land base (THLB) is the area from which timber has been or is expected to be harvested and this excludes protected areas, other reserves, and forests that are uneconomical for timber production.  BC has a total THLB of 22 million ha.  

The MPB has impacted about 9.9 million hectares of the THLB representing about 45% of the total 22 million hectare THLB area in BC.  
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This shows the annual mortality from MPB as it was projected in 2005 and observed impacts.

Provincially, annual mortality peaked higher and faster then initially projected and declined faster as well but there are regional differences.

Worst year of infestation was 2004 when 140 million m3 killed that year alone.

Annual kill declined rapidly since then - down to 39 million m3 in 2010.

Current estimate of the Projected annual mortality is that it will continue to decline to less than 5 million m3 by 2021.
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This graph shows the cumulative mortality since the start of the epidemic.

As of 2010  692 million cubic metres has been killed this equates to 51% of merchantable pine.

At the end of the epidemic we now project the ultimate merchantable pine kill to be about 844 million cubic metres provincially rather than the 1,130 million cubic metres initially projected (286 million less mortality then initially projected by the end of the infestation).

As was noted in the provincial annual mortality projections, actual mortality increased faster than initially projected and declined faster.
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This is what 1 million m3 of sawlogs looks like. Approx. 1 million m3 of Norway spruce windfall were stored up to 4 years (under sprinklers) at an abandoned NATO airfield near Byholma Sweden following “hurricane” Gudrun in 2005.  The storage piles were about 13m high and the storage area about 60m wide and 1.2 km in length. They began processing the logs in 2008. Now Picture BCs Cumulative loss to MPB (estimated at 700 million m3) - as this pile multiplied by 700. 
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Recall that MB has affected 17.5 MM ha of Forest land in the BC interior of which 9.9 Million ha are in the Timber Harvesting Land base from which timber has been or is expected to be harvested.
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We will focus on this 9.9 million hectare of THLB currently affected.
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Of the 9.9 million hectares of impacted THLB, 4.8 million hectares (48%) of impacted forests are not pine-dominated and have a significant non-pine component not killed my MPB.  These trees that can contribute to future stand conditions and mid-term timber supply.  As the pine falls out, the new gaps will promote understory growth, making the stand more diverse. 
 
5.1 million hectares (52%) are in pine-dominated stands. 
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On the pine dominated stands, between 1999 and 2009,  1.0 to 1.3 million ha of pine-dominated stands were harvested. Assuming those rates or 75% of current rates, this is between 1.7 to 2.6 million hectares or roughly 1/3 to ½ of the impacted pine-dominated stands.

As part of the license to cut, the license holder has a legal obligation to reforest the area and to achieve a free growing stand within a reasonable time frame.  Most of the area is planted and an increasingly larger proportion of seedlings are grown from select seed - which is orchard produced seed or superior provenance collected wild stand seed.   For example, sowing requests in 2012  called for select seed for 46% of Pine seedlings and 91% of spruce seedlings.

So we can expect that 1/3 to ½ of the pine-dominated stands will be regenerated to fast growing plantations.

Unfortunately, the dead pine have a limited shelf life of about 5 years for sawlogs, and 15 years for other fibre products. Because of the sheer size and scope of the attack and the deterioration of the dead wood,  a large proportion of stands - between 2.5 and 3.4 million hectares (49% to 67%) may not be harvested and regenerated.
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Of the unmerchantable pine-dominated stands, about 300,000 ha are expected to be rehabilitated under the Forests for Tomorrow program.

The program was introduced in 2005 by government with the aim of improving the future timber supply and addressing risks to other forest values through the re-establishment of young forests on land that would otherwise remain under-productive. The program focuses on land that is primarily within the timber harvesting land base yet outside of forest industry obligations.  

The focus of FFT in MPB impacted areas is to rehabilitate stands with >70% pine.  
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Estimates based on a number of studies published since 2006 indicated that 70 to 80% of impacted pine-dominated stands may have sufficient secondary structure to contribute to mid-term timber supply or understory density to  be considered well stocked. 
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Secondary structure is defined as canopy and sub-canopy trees that are likely to survive a MPB infestation and are of one or more species approved for establishing a free-growing stand on that particular site series.  

The stand structure and stocking levels after the MPB epidemic will depend on a range of factors including the biogeoclimatic conditions, the species and densities of both understory and overstory trees. 
For about 10 years after attack, light is too low for Lodgelpole pine, but other understorey trees and overstorey pine release well, often dramatically.  Successful establishment of lodgepole pine, interior spruce, and subalpine fir regeneration begins about 4 years after beetle attack. 

 In general the wetter ecosystems impacted by the MPB are recovering better than drier ecosystems.  
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Based on these studies, it is estimated that between 1.5 to 2.5 MM ha of unmerchantable stands will recover without intervention.  

Assuming 20% to 30% of unharvested pine-dominated stands do not have sufficient secondary structure or understory densities, then about 450 000 to 720 000 hectare will either be intentionally lefts as they are for environmental reason (habitat, hydrology, etc) or will need rehabilitation.
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This graph shows the latest timber supply forecasts for all Provincial  TSAs and TFLs. These forecasts are used along with other info to help the B.C.’s Chief Forester set Allowable annual cuts. Current Total Provincial Allowable Annual Cut is 78 MM m3 of which about 22% is coastal harvest. Salvaging value from the dead pine trees within the timeframe of the viable shelf life is a government priority .To facilitate the salvage effort, govt has increased the AAC by 80% in the 3 most severely affected TSA to be taken from pine-leading mature stands.  At the same time, the CF has partitioned the cut to limit the harvest of non-pine leading stands.  This will ensure that after the salvage effort, the future timber supply can focus on non-pine leading stands. To ensure Allowable Harvest Volumes are being targeted in pine stands appropriately, Licensee harvest performance in high percentage pine stands is monitored. The 3rd assessment has recently been released.  Overall the salvage of beetle impacted stands is good, but salvage levels are slightly lower than reported a year ago, perhaps reflecting less economic harvest opportunities in these stand types.  The study will be repeated in 2012. 
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This graph shows a simple representation of the timber supply in the short term, medium term and long term.  As the standing mature timber is harvested, the available timber supply decreases until the young, regenerating stands reach merchantable age at which time the long term harvest level is reached.

The most immediate concern for the forestry sector post-MPB is how to create and maintain a mid-term timber supply to span the time period from the boom of MPB-killed pine and the future crop of merchantable timber.

The government is focusing efforts on different fronts to help mitigate the timber supply problems created by MPB.

In the Short term
1. strategic planning, surveys, forest inventory updates and mapping to help identify problems and opportunities and to  2. keep abreast of any significant changes
3. re-establishing fast growing plantations and ensuring young stands are free growing and healthy
rehabilitating where needed to get Non-satisfactorily regenerated sites back into production

To help mitigate the Mid-term timber supply
4. Silviculture treatments including fertilization, spacing, brushing for stands to reach merchantable size earlier 

And in the Long –term 
7. Ensuring diversity,  restoring damaged ecosystems and fire proofing  to prevent future catastrophic losses
8.  Capitalizing on new information, opportunities and technology
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Here are examples of the various strategies.

Inventory investments are important because without constantly updated information, the risk to strategic decision making is high.

Earlier in the presentation, I showed the Provincial -level MPB Spread Model that tracks MPB spread.

We now have a new Landscape Vegetation Inventory that is an innovative, low cost but valid alternative inventory at the landscape level used for strategic forest management applications.

Basically, high resolution air photos are interpreted, matched with Satellite imagery and the inventory information extrapolated at a much lower resolution on satellite images providing estimates of key tree attributes (live and dead), at class, stratum and population levels, and spatial maps.  

This is important for us as we need to know what trajectory these stands are on for yield predictions, AAC determinations and prioritization for FFT treatments.
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Silviculture Investments are important both for mitigating mid-term Timber Supply impacts and reforestation
The Forests for Tomorrow (FFT) program was set up to respond to the catastrophic wildfires and the mountain pine beetle epidemic. 

The program objectives are: 
To accelerate the recovery of the timber supply and environmental values
Ensure young stands are free growing and healthy
Ensure plantations damaged by fire are restored.

These treatments are guided by strategic level program planning, seed supply planning, silviculture strategies and timber supply analyses.

Since Inception, FFT has:
planted over 54 million seedlings on more than 45,000ha 
invested nearly $200 million in reforestation activities (Planning, surveys, silviculture strategies, site preparation, cone collections, growing trees, brushing, research and  fertilization mature spruce and Douglas-fir to bring them to harvestable size sooner)
ground-surveyed 400 000 ha impacted by wildfire and MPB in order to ensure sites selected for rehabilitated areas were high-priority areas (better growing sites) and at least 2% return on investment evaluation 


Mike
Text Box
Click For Speaker Notes


lﬂi“!qh l}’!hliil ’i‘hﬁr'ﬂup I LR L

3 LS E il $, 4
‘1". | ': L _r- ..
! i) Wi F.*
V ! Ih 1 ‘f Ir'fqth;;

,i!fjﬁ s


de Montigny
Slide 21
As well, and not included in the previous graphs showing mature pine stands, there are about 2 million hectares of young pine stands (>50% pine) between 20 and 55 years of age in BC.  and current estimates are that about 25% of these young stands (about 500,000 ha) have been attacked by the MPB. In most instances, these impacted stands should have sufficient stocking to recover.  

But an estimated 4% of the young pine stands (80,000 ha if extrapolated province-wide) were very severely impacted by the MPB with >80% mortality and may not have sufficient understory or advanced regeneration to be considered satisfactorily restocked.

These severely impacted young pine standsare also a target for the Forests for Tomorrow program which has a 20 year goal to replant 80,000 ha.  
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Many research studies have found that greater diversity provides greater resilience to major disturbances such as climate change and future pest infestations

As well, retaining areas to provide forest cover and structure across the land base is needed to address non-timber values such as biodiversity, wildlife, fish and water/hydrological values that might otherwise be compromised by large-scale salvage harvesting operations. 

Thus there is a need to enhance ecosystem diversity.

The AAC uplift for salvage logging was accompanied by an increase in retention of mature forest structure in harvested areas.  To help achieve this, in December 2005, Chief Forester provided forest professionals with “Guidance on Landscape- and Stand-level Structural Retention in Large-Scale MPB Salvage Operations”:; 
basically that the retention of mature forest structure should increase as the size of harvested patches increased. 

There is also a climate-based seed transfer program for ensuring that reforestation of treated areas are with seedlings that will be adapted to future climatic conditions

Recently developed is the MPB seed planning impact and opportunity mapping program.  This spatial tool was developed to prepare for the loss of lodgepole stands from which to collect seed.  The aim is to allow forest managers, stewards and practitioners to conduct Genetic Resource Management impact and risk assessments; map current and future tree improvement and seed use opportunities; and determine where forests are vulnerable with regards to genetic adaptation, diversity, and resilience to climate change.

and minimizing monocultures by planting more than 1 species.  Monitoring continues to examine this issue.
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The MPB epidemic is contributing to forest fire risks in two ways. First, increased salvage harvesting has created additional logging debris that may act as potential fuel for the ignition and spread of wildfire. Second, after MPB attacks, standing trees die and fine fuel builds up over the next 3-5 years as foliage and small branches die and drop off.  After 10 years, dead boles start to fall, resulting in large surface fuel accumulations.  

As part of the MPB Action Plan, government has been carrying out fuel management activities and implementing wildfire mitigation strategies in partnership with local government and First Nations.  

Creation of fire breaks and concentration of treatment regimes which involve fuel mitigation can be used to reduce the overall landscape scale fire risk. 

Also more fire research.
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And the government continues to develop ways to capitalize on new opportunities, technology and information.  

For example
Many stands that are currently not merchantable may become economic to harvest and regenerate with new opportunities and technologies relating to bioenergy production such as wood pellet mills.
BC’s Forest Carbon Offset Protocol to guide project development to generate offset credits has recently been finalized.  One of the strategies is to target MPB stands as potentially suitable forest carbon projects that would restore healthy stands quicker than otherwise if left to natural regeneration.  
And there is ongoing research in silviculture, forest health, fire, growth and yield, climate change, tree improvement, hydrology, soils, wildlife.
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And finally, I want to mention that to support economic development in the hardest hit regions, the Province and the federal government have committed funding to community-based beetle action coalitions in order to provide community transitions and pine beetle recovery strategies.

On March 31, 2011, the Southern Interior Beetle Action Coalition, the Omineca Beetle Action Coalition and the Cariboo-Chilcotin Beetle Action Coalition have received $3 million, for a total of $9 million over the next three years for continued action in fighting the impacts of MPB and for developing and funding projects that will stimulate economic development and job creation growth in various sectors.
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Conclusion

" MPB has impacted 17.5 MM ha of mature
pine forests and 9.9 MM ha of the Timber
Harvesting Landbase.

" This mortality in our pine stands has
significant implications for our mid-term
timber supply.

" As a result examining mitigation strategies
IS a high prior for our ministry.



Conclusion

Strategies to mitigate the impact on timber supply include:

e Strategic plannlng, forest inventory updates, monltorlng and
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