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Backgrounder to Structure Retention Directive 

What is “Structure Retention”? 

Structure Retention is the forest management practice of retaining trees and larger shrubs within harvest 

areas.  Structure Retention is a stand-level strategy that focuses on what is retained within harvested areas 

and does not refer to landscape-level strategies such as those addressing amounts of old and young forest and 

species composition. 

What is the purpose of “Structure Retention”? 

The purpose of structure retention is to provide legacies of the pre-harvest forest in the young forest that will 

be established following harvest.  Natural disturbances in forests such as fire leave a wide range of structural 

attributes from patches or clumps of live trees to standing dead trees.  These structural attributes include 

wildlife trees, tree cover and shelter, and sources for future dead and dying trees that will eventually 

contribute to coarse woody material on the ground.  This structural complexity following disturbance provides 

habitats for many species of plants and animals.  Forest harvesting without retention of this structural 

complexity results in a young forest with fewer habitats for species dependent on tree cover, old and large 

trees, and coarse woody material.  Structure retained within harvested areas allows these species to continue 

to live in and move through harvested landscapes.  Therefore structure retention is a key component of 

“sustainable forest management” which strives to ensure that biodiversity values and ecological integrity of 

forest landscapes are maintained in the context of forest harvesting. 

What is the existing policy relating to Structure Retention? 

The Alberta Forest Management Planning Standard (hereafter “Planning Standard) provides Alberta’s 

expectations for forest management planning and what needs to be included in a Forest Management Plan.  

The “Performance Standards” in Annex 4 of the Planning Standard provides the management objectives that 

must be included in a forest management plan.  These objectives focus on maintaining biological diversity, 

ecosystem productivity, soil and water, and social values and were derived from the Canadian Council of 

Forest Ministers definition of sustainable forest management.   

Objective 1.1.2.1 in the Performance Standards requires a forest management plan to set a target for retaining 

stems, clumps and islands of trees within harvested areas.  The percent volume or area that will be retained as 

structure retention not prescribed in the Planning Standard, but instead is determined through the planning 

process and is informed by science, local knowledge, and consideration of social, economic, and ecological 

factors. 

In addition to the Planning Standard, the Alberta Timber Harvest Planning and Operating Ground Rules 

Framework for Renewal (hereafter “Operating Ground Rules”) provides standards for Structure Retention that 

applies in the absence of direction from a forest management plan. 
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What new direction is provided in the Structure Retention Directive? 

The directive for the first time clarifies expectations of setting the structure retention objective and introduces 

the following key requirements: 

 Specifies the minimum allowable target for merchantable area retention at 10% of the harvested area 

over a five year period.  No minimum target level was specified in the Planning Standard. 

 Specifies the minimum level of merchantable area retention within any individual harvested area at 

5%.  Previously no minimum individual harvest area level was required as long as the overall retention 

target was achieved. 

 Allowance of proximal retention patches, in which a retention patch is connected to the harvested 

area boundary.  Limits proximal retention to no more than 25% of the structure retention in the 

harvested area.  Previously, proximal retention patches were usually not permitted. 

 Allowance of contribution of merchantable trees in required riparian buffers to structure retention 

target with the provision that no more than 25% of the total structure retention target can be within 

required riparian buffers.  Previously, contribution from riparian buffers to structure retention targets 

was not permitted. 

Clarifications include: 

 A clear description of the purpose and objectives of structure retention. 

 Clarifies that the structure retention target is expressed as a spatial area percentage of the 

merchantable harvest area.  Previously target could also be expressed as volume, and the Planning 

Standard was not clear that the retention target referred to merchantable retained trees only. 

 Clarification that the annual allowable cut will be reduced by the merchantable volume retained within 

the structure retention target.  Previously, in some areas the volume associated with structure 

retention was charged as timber production annually. 

 Requirement that a “Structure Retention Strategy” be submitted with the Forest Management Plan.  

This was already common practice. 

 Clarification that structure retention shall not be harvested for one forest rotation.   This was already 

common practice. 

 Clarification on how to convert single tree retention to area. 

 Clarification on how structure retention is monitored and reported. 

 

What is the basis for the 10% structure retention target? 

The retention of merchantable structure within harvest areas reflects an intentional strategy to manage for 

biodiversity values as it requires reducing potential harvest levels.  Therefore setting an appropriate retention 

level requires considerations of what is required for the maintenance of biodiversity while still allowing 

harvesting to occur.  This consideration has led to extensive research internationally and both Alberta and 

forest companies operating in Alberta have significantly invested into this research over the last few decades.  

Examples of Alberta-based research initiatives addressing structure retention questions include the EMEND 

experiment in northwest Alberta and the Healthy Landscapes Program of fRI Research coordinated out of 
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Hinton.  Nationally, the Sustainable Forest Management Network, of which Alberta was the largest provincial 

funder, supported many projects and studies addressing structure retention.  Recently several international 

studies examined structure retention practices in many countries, provinces and states and made 

recommendations on best practices to maintain biodiversity.  For more details on these research programs and 

studies, see the “Supporting References” section at the end of this document. 

On the basis of this extensive body of scientific evidence, and with the goal to ensure that Alberta’s 

management of its forests continues to address Albertan’s values, a minimum target of 10% merchantable 

area was selected.  This value is explicitly recommended in several international assessments (for example see 

Gustafsson 2012) and is also consistent with studies examining the range of variation of retention following 

natural disturbances. 

Why specify only merchantable trees in the structure retention target? 

Biodiversity and habitat values are enhanced through many forms of retained structure in harvested areas 

including both merchantable and non-merchantable trees.  This Directive requires the submission of a 

“Structure Retention Strategy” in which many aspects of retention can be described including the retention of 

non-merchantable trees.  However, since forest harvesting targets merchantable trees for removal, the 

availability of the biologically beneficial attributes of these trees could become significantly reduced within 

harvested areas unless specific provision is made to retain them.  The generally greater height and diameter of 

merchantable trees provide unique habitat attributes while the trees are standing, and after they die and 

becomes snags, and even later when they fall and become coarse woody material.  

Supporting references and research programs: 

D’Eon, R. 2006. Variable retention: maintaining biodiversity through planning and operational practices.  SFM 

Network Research Note Series No. 25.  Sustainable Forest Management Network. Edmonton Alberta. 

EMEND experiment.  1998-present.  Ecosystem Management Emulating Natural Disturbances.  Website: 

http://www.emendproject.org/  

Fedrowitz, K., et al. 2014.  Can retention forestry help conserve biodiversity? A meta-analysis. Journal of 

Applied Ecology 51(6): 1669-1679. 

Gustafsson, L., et al. 2012. Retention Forestry to Maintain Multifunctional Forests: A World Perspective. 

BioScience 62(7): 633-645 

Healthy Landscapes Program at fRI Research.  1996-present.  (Previously known as “Natural Disturbance 

Program”).  Website: https://friresearch.ca/program/healthy-landscapes-program  

Mori, A. S. and R. Kitagawa 2014. "Retention forestry as a major paradigm for safeguarding forest biodiversity 

in productive landscapes: A global meta-analysis." Biological Conservation 175(0): 65-73. 

Serrouya, R. and R. D'Eon 2004. Variable Retention Forest Harvesting: Research Synthesis and Implementation 

Guidelines. Sustainable Forest Management Network, Edmonton, Alberta, Canada. 

http://www.emendproject.org/
https://friresearch.ca/program/healthy-landscapes-program
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Purpose  

 

 This document provides direction on establishing the Alberta Forest Management Planning Standard 

indicator and target for standing residual structure (hereafter referred to as Structure Retention) within 

Objective 1.1.2.1 (Annex 4) to “Retain stand level structure”. 

 

Policy Context 

 

 In the hierarchy of objectives in the Alberta Forest Management Planning Standard, Structure Retention 

is one of two indicators supporting Objective 1.1.2.1 to “Retain stand level structure”.  The other 

supporting indicator relates to “Downed Woody Debris” and is not addressed in this document. 

 The “Retain stand level structure” objective contributes to the Value of “Local/stand scale biodiversity” 

which in turn contributes to the “Ecosystem Diversity” element of Criterion 1, Biological Diversity, 

established by the Canadian Council of Forest Ministers in defining Sustainable Forest Management. 

 This objective contributes to the ‘coarse filter’ approach to conserving biological diversity which 

attempts to manage a broad range of habitats necessary to maintain the natural diversity of species, 

ecosystems, and ecosystem processes. 

 Structure retention is a stand level indicator and relates to residual structure within harvested areas only.  

Structural attributes in forests outside of harvested areas contribute to landscape scale objectives such as 

cover types and seral stages.  Structure retention patches that meet the minimum AVI polygon 

requirement and which are spatially mapped may contribute to landscape scale objectives. 

 Structure Retention target required by Alberta Forest Management Planning Standard Annex 4 refers 

only to merchantable area to be retained within harvested areas.  The more comprehensive Structure 

Retention Strategy, submitted with the Forest Management Plan, includes all aspects of structure 

retained in harvested areas including merchantable and non-merchantable retention levels, composition 

and distribution of retention, and monitoring and reporting methodology. 
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Procedures 

 

1. Objectives of Structure Retention 
 

The provision within harvested areas of the pre-disturbance legacies present in natural disturbances 

including: 

 Structural complexity and old growth attributes at the stand level; 

 Snag recruitment in the short and long-term as some of these trees die throughout the rotation; 

 Temporary Refuge and habitat for some biota associated with naturally disturbed habitat; 

 Wildlife Thermal, Hiding, and Line of Sight cover in harvested areas; 

 Variability of shapes, sizes, amounts and forms of retention across the landscape to contribute 

towards emulating natural disturbance; and 

 A continuum of deadwood structure for habitat and site nutrients. 

 

2. Target Level (amount of retention) 
 

2.1 The Forest Management Plan shall have a structure retention target expressed as a spatial 

(area) percent of the merchantable harvest area. A Structure Retention Strategy must be 

submitted with the Forest Management Plan which will apply to the entire FMA defined forest 

area, including embedded operators, and which includes the following: 

2.1.1 Merchantable retention area percentage (see minimum acceptable target below) 

2.1.2 Non-merchantable tree retention strategies 

2.1.3 Spatial patterning of retention 

2.1.4 Monitoring, Measuring and Reporting protocol (see 4.1) 

2.2 The annual allowable cut (AAC) will be reduced by the merchantable volume retained in the 

structure retention target. 

2.3 The target for merchantable retention area shall be a minimum of 10% of the harvested area 

over a five year period.  Higher merchantable retention targets may be established to address 

ecological considerations and social values.  

2.4 A minimum of 5% merchantable area retention is required within any individual harvested 

area. 

2.5 Single tree retention can be converted to an area by using the following formula. Single tree 

retention should be determined following site preparation treatments. 

Area = (number of live trees/piece size) / (average volume/ha)   

where piece size = number of trees equaling 1 m
3
 net merchantable volume 

Eg. # live trees = 54,  piece size = 3 trees /m
3
,  average volume/ha = 180 

m
3
/ha. 

Area = (54 trees/3 trees/m
3
) / (180m

3
/ha) = 0.1 ha of structure 

retention 
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3. Composition and distribution of retention 
 

3.1 While provision of deadwood through time is one of the goals of structure retention, the 

objective is to ensure retention remains standing for the first few decades of the new stand.  

This will allow recruitment of deadwood during the pole stage of the new stand when the 

existing deadwood legacies from the previous stand have begun to disappear.  Therefore, the 

distribution and placement of retention should consider windfirmness to ensure the majority of 

the retention remains standing in the years following harvest.  This consideration may 

influence how much retention is in patches and islands versus being distributed in small 

clumps and single trees. 

3.2 Structure retention shall be representative of the pre-harvest condition of the overstory trees, 

including the full range of species and size classes in the harvested area 

3.3 Structure retention shall be left in any of the following arrangements: 

a) Dispersed (single tree/clumps) 

b) Island remnants – undisturbed patch within the harvest unit boundary but not 

connected to the edge. No harvesting is permitted in island remnants. 

c) Proximal retention – patch within the harvested area which is connected to a portion 

of the harvested area boundary.  No harvesting is permitted in proximal 

retention patches. 

3.4 All island and proximal structure retention patches must be spatially mapped and removed 

from the contributing landbase for one rotation.  Dispersed retention shall not be harvested for 

one rotation. 

3.5 Structure retention patches larger than the minimum AVI polygon size requirement (currently 

2 ha) and which are spatially mapped may contribute to landscape scale objectives such as 

species composition and seral stages.   

3.6 Proximal structure retention can be left as per the following: 

3.6.1 Where a waterbody described in Operating Ground Rules Section 6.0 Table 2
1
 runs 

into or along the harvested area boundary and structure retention is left in addition to 

the required buffer. 

3.6.2 Where sensitive sites defined for “Species of Special Management Concern” in the 

Operating Ground Rules are within 100m of the harvested area boundary. 

3.6.3 The width to depth ratio of the proximal retention dimensions must be at least 1:1 (i.e. 

patch adjacency to harvested area boundary must be less than patch width 

perpendicular to harvested area boundary). 

3.6.4 Proximal structure retention may only represent up to 25% of the structure retention 

target in a harvested area. 

3.7 Merchantable trees in riparian buffers required by the Operating Ground Rules Section 6.0 

Table 2 that are within the harvested area contribute to the structure retention target with the 

following provisos: 

3.7.1 No more than 25% of the total structure retention target can be composed of 

merchantable area within required riparian buffers. 
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3.7.2 Riparian buffer strips connected to the harvested area boundary are considered as 

proximal structure retention and contribute to the proximal structure retention 

allowance in 3.6.4. 

3.7.3 Where a watercourse requiring a buffer is adjacent to the harvested area boundary, 

only the merchantable area within the riparian buffer strip on the harvested-area side 

of the watercourse contributes to the structure retention target. 

3.8 Placement of structure retention patches should consider location of natural features (e.g. 

wildlife features such as mineral licks and den sites, streams and waterbodies). 

3.9 Structure retention strategies utilizing pre-harvest assessment and design are preferred over 

strategies that use logging contractor discretion.  Where available use Alberta Vegetation 

Inventory, aerial photography, digital elevation mapping, lidar-enhanced inventories, and wet 

areas mapping to identify potential sites. 

3.10 Existing non-merchantable structure can be an important part of the Structure Retention 

Strategy. Non-merchantable structure retention does not contribute toward the merchantable 

area target. 

 

4. Monitoring, Measuring, and Reporting Structure Retention 
 

4.1 A structure retention Monitoring, Measuring and Reporting protocol must be submitted with 

the Forest Management Plan and must be easily audited by Alberta with digital information 

submitted. This protocol will apply to all operators on the FMA or FMU defined forest area.   

4.2 Area retained as structure retention will be reported annually in the Timber Production and 

Revenue System (TPRS) and reported in Stewardship Reports every five years. 

4.3  Final harvested area boundaries of island and proximal structure retention shall be submitted 

according to the requirements described in the Spatial Data Directive. 
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Executive Director 
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