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Abstract 

An analysis of a modified Vegetation Resource Information (VRI) dataset was undertaken 
for the KOMA group with a goal to identify potential harvesting opportunities and impacts 
within in the Kispiox and Cranberry Timber Supply Areas (TSA’s).  This goal was 
accomplished by determining whether seral stage and patch size targets are being met 
within various Landscape Units (LU) and Planning Units (PU).  Results for the project were 
broken out for two plan areas: 

 The West Babine Sustainable Resource Management Plan area (WBSRMP) a series 
of mid-sized watersheds associated with the Babine River.  

 Kispiox Higher Level Plan area (KHLP) – the remainder of the Kispiox/Cranberry TSA, 
broken out by large sized LU’s.  

The VRI dataset, containing seral information for the 2 areas, were run through ArcGIS 
models that produced tabular results showing whether or not seral and patch targets were 
being met according to the objectives outlined in the Plans.  If old growth targets were met 
or exceeded, the potential for future harvesting exists. 

The seral targets for the project area have been met with a great degree of success.  Of 
the 91 LU/BEC combinations for which targets exist, 78 have been met: 

 24 of 33 old targets have been met 

 34 of 35 mature+old targets have been met 

 22 of 23 early seral targets have been met 

Indicators for the majority of the LU’s show that patch sizes are constraining future 
potential harvesting in a greater fashion.  Currently, of the 651 LU/NDT/Age Class 
combinations: 

 128 old, mature, and mid targets have met or over achieved their target (more 
potential) 

 340 old, mature, and mid targets are below target (more constrained) 

 89 very early and early targets have been met or are below target (more potential) 

 94 very early and early targets have exceeded their target (more constrained) 

A comparison of the results of this project to existing results was requested at the time of 
the contract meeting in Smithers on January 15th, however, an anomaly was identified in 
the edge effects applied to Very Early and Early patches from the previous project making 
any comparison invalid. 

As this analysis is being carried out on provincial crown land, a recommendation is being 
put forward to remove privately owned land and Indian Reserves from the dataset to better 
reflect current and future seral and patch distributions. 
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Seral Stage Distribution Analysis 

WBSRMP 

The WBSRMP had the following 2 legal seral stage objectives: 

Objective 1 - “to maintain the structural and functional features of old forest ecosystems 
within Core Ecosystems (CE’s)”.  The indicator for this objective is “amount of alteration 
within CE’s”; The target for this objective is “no alteration of CE’s except to manage natural 
processes that threaten outside resources”. 

Objective 2 - “to maintain a distribution of mature, old, and early seral forest reflective of 
the natural disturbance regime”.  The indicators of this objective are amounts of old, 
mature + old, and early seral forest by BEC subzone over the entire WBSRMP area; The 
targets for this objective are provided in Appendix 1, Table 1. 

KHLP 

The KHLP had the following legal seral stage objective, indicators and targets/measures. 

Objective - “to maintain a distribution of mature, old, and early seral forest reflective of the 
natural disturbance regime, while maintaining the structural and functional features of old 
forest ecosystems”. 

Indicators of this objective are (a) - amount of mature + old forest by landscape unit by 
BEC subzone; 

(b) - amount of early seral forest by landscape unit by BEC subzone; (c) - amount of old 
seral forest in Suskwa and Hazelton mid-sized watersheds.  The targets for indicators (a), 
(b), and (c) are provided in Appendix 1, Table 2 

A fourth indicator (d), “the amount of harvesting in OGMA’s”  wass included in the contract, 
however, we received no OGMA information in the project data and were verbally 
informed that reporting of this indicator would not by required. 
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Seral Stage Analysis Methodology 

Reporting of results of the seral stage analysis for Objective 1 was to include all WBSRMP 
indicators and KHLP indicator (d);  Objective 2 was to include all WBSRMP indicators plus 
KHLP indicators (a), (b), and (c) using the following reporting layers: 

 LU’s 

 mid-sized watersheds 

 core ecosystems 

A preview of the seral dataset provided by KOMA found that many of the reporting layers 
had already been unioned into the VRI data.  To ensure that the process carried no bias 
from earlier work the dataset was dissolved down to the core VRI fields.  At this time a 
discrepancy was noted in the age and seral stage fields: In many instances very early 
seral stage records showed age values that indicated either Old or Mature categories.  
Following discussions with KOMA it was found that the seral stage field for these polygons 
was updated to reflect recent harvesting but no age assigned.  Therefore, we opted to 
retain the seral stage field as part of the core data. 

Objective 1 Methodology 

 Exported total forested data from seral dataset. 

 Created fields to summarize the total forested area by LU/BEC/seral stage 
parameters.  This area would be used to populate the total forested area fields in the 
final table. 

 Added and populated target and actual fields (from Tables 1 and 2) for final tables. 

 Populated total forested areas by LU/BEC/seral stage 

 Dissolved down to core fields which were then exported to spreadsheet format for the 
various Indicator tables. 

Objective 2 Methodology 

 Using dataset from Objective 1, fields were created to summarize the total forested 
area by PU/BEC/seral stage parameters.  This area would be used to populate the 
total forested area fields in the final table. 

 Dissolved down to core fields which were then exported to spreadsheet format for the 
various Indicator tables. 
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Seral Stage Results 

WBSRMP Objective 1 – Old Growth in Core Ecosystems 

The results for objective 1 were positive, overall, with 16 of the 18 Old Growth targets in 
the Core Ecosystems having been met.  One target, the Babine River ICHmc2 shows no 
old growth of any sort within the CE’s. 

WBSRMP Objective 2 – Early, Mature + Old, and Old in the WBSRMP by Mid Sized 
Watershed 

The results for objective 2 were equally positive.  All but 55 of 57 targets have been met.   
Two Old Growth targets were not achieved, one in the Babine River Watershed, ICHmc2, 
which is showing no Old Growth. 

KHLP Indicator (a) - Amount of Mature + Old Seral Forest by Landscape Unit by BEC 
subzone showed that all but 1 of the 94 targets was met. 

KHLP Indicator (b) - Amount of Early Seral Forest by Landscape Unit by BEC subzone 
indicated that 67 of the 75 targets had been met. 

KHLP Indicator (c) - Amount of Old Seral Forest by BEC subzone in Suskwa and Hazelton 
Landscape Units showed that the 2 targets, both ICHmc2, were not met. 

Because the split between the KHLP and WBSRMP do not precisely follow the LU 
boundaries there were sections of some LU’s which were reported in both Plan areas (i.e. 
The Shedin LU is contained mostly within the WBSRMP but 177ha lies within the KHLP).  
To reconcile the area differences created by this split, two sets of Objective 2 tables were 
created, the 1st for the WBSRMP mid-sized watersheds (tables 6, 7, and 8) and the 
second for the WBSRMP LU’s (tables 6a, 7a, and 8a)). 

Tabular results for Seral Stage analysis can be found in Appendix 3, Tables 5 through 11. 
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Patch Size Distribution Analysis 

The patch size distribution objective in the KHLP and the WBSRMP is the same, i.e. “to 
attain a landscape pattern of patchiness that, over the long term, reflects the natural 
disturbance pattern and minimizes fragmentation”. However, there are significant 
differences between the KHLP and WBSRMP in the definition of “patch”, in objectives for 
patches, and in patch size distribution thresholds.  A consensus was formed by KOMA on 
the definition of a Patch:  A “patch” shall be defined as “forested area in the same age 
class/seral stage”.  A more detailed description of this definition can be found in Appendix 
2.  Indicators for this objective are outlined below. 

KHLP and Cranberry LU area:  

Indicator 1 - “patch size distribution by large-size LU/NDT/Age Class combination”. 
Thresholds shall be as per Table 1.  Thresholds shall be trended towards for just “very 
early” and “early” patches. The other seral categories (mid, mature and old) will be used 
for tracking purposes only (note: trending forward was discussed at the KOMA meeting in 
Smithers on January 15, 2009 where we were informed not to trend the patches forward). 

WBSRMP area: 

Indicator 2 - “very early seral patch size distribution by watershed, in WBSRMP area”. 
Thresholds shall be as per Table 2. 

Indicator 3 - “proportion of [very small patches] to [all very early seral patches] in 
Landscape Corridors, in WBSRMP area”. Threshold/target is >50% 

Indicator 4 - “proportion of [very small AND small patches] to [all very early seral patches] 
in Babine River SMZ and high-value grizzly habitat, in WBSRMP area”. Threshold/target is 
>50%. 

Indicator 5 -“proportion of [small-medium or larger patches] to [all very early seral patches] 
outside Babine River SMZ and high-value grizzly habitat, in WBSRMP area”. 
Threshold/target is >50%. 

Indicator 6 - “area of [industrially disturbed, extra large, very early seral patches] within 
Shelagyote and Babine River watersheds, in WBSRMP area”. Threshold/target is 0 ha. 

Patch Size Distribution Thresholds for the KHLP and WBSRMP can be found in Appendix 
1, Tables 3 and 4. 
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Patch Size Methodology 

Reporting of results for the patch size analysis for this objective was to include indicators 1 
through 6, using the following reporting layers: 

 LU’s 

 WBSRMP watersheds 

 WBSRMP Landscape Corridors 

 WBSRMP Babine River SMZ 

 WBSRMP High-Value Grizzly Habitat 

Kispiox and Cranberry LU’s 

The patch size analysis in the Kispiox and Cranberry LU’s for very early and early seral 
stages was run separately form the mid, mature, and old seral stages. 

Very Early and Early Methodology 
 From the seral dataset we exported all seral stage v early and early to patch shapefile 

 Created patch_indicator field to allow removal of polygons which don’t contribute 
to patch (ie road RoW’s which link harvested clearings) 

 Dissolved shapefile down to seral stage 

 Buffered polygons by seral stage in order from smallest to largest buffer rules 

 Grouped together polygons of similar seral stages using buffers from above and 
assigned patch area and size 

Mid, Mature and Old Methodology 
 From the seral dataset we dissolved remaining seral stages (mid, mature and old), 

and assigned patch area and size (no buffering was required as mid, mature and old 
seral stages are not influenced by non-adjacent patches). 

 Merge very early and early to mid, mature and  old to create patch dataset 

 Created fields to summarize the total forested area by LU/NDT/seral stage 
parameters.  This field would be used to populate the total forested area fields in the 
final table. 

 Dissolved down to core fields which were then exported to spreadsheet format for 
Indicator 1 table. 
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WBSRMP 

 Exported WBSRMP polygons from patch dataset 

 Created fields to summarize the total forested area by mid-sized watershed/seral 
stage parameters.  This area would be used to populate the total forested area fields 
in the final table. 

 Dissolved down to core fields which were then exported to spreadsheet format for 
Indicator table 2. 

 Similar processes were followed to create Indicator tables 3, 4, and 5.  

 Indicator 6 (“area of [industrially disturbed, extra large, very early seral patches] within 
Shelagyote and Babine River watersheds) results in an empty table as no polygons 
fall within those categories. 
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Patch Size Results 

Kispiox and Cranberry LU’s – Indicator 1 Patch Size Distribution by LU/NDT/Age Class 

The results for the patch size distribution analysis showed many of the targets not being 
met, thus being more constrained for harvesting potential.  Currently, of the 651 
LU/NDT/Age Class combinations: 

 128 old, mature, and mid targets have met or over achieved their target (more 
potential) 

 340 old, mature, and mid targets are below target (more constrained) 

 89 very early and early targets have been met or are below target (more potential) 

 94 very early and early targets have exceeded their target (more constrained) 

Because the KHLP/WBSRMP splits do not precisely follow the LU boundaries, there were 
areas of some LU’s of which only a small portion is being recorded, the remainder residing 
in the WBSRMP. 

WBSRMP – Indicator 2 - Very Early Seral Patch Size Distribution by Mid-Sized Watershed 
showed that 7 of the 24 Very Early targets have been over achieved 

WBSRMP – Indicator 3 - Proportion of Very Small Patches to All Very Early Seral Stage 
Area in Landscape Corridors showed 0.7%, well below the >50% threshold. 

WBSRMP – Indicator 4 - Proportion of Very Small and Small Patches to All Very Early 
Seral Stage Area in Babine River SMZ and High Value Grizzly Habitat in West Babine 
SRMP Area.  With the Threshold target being >50% the Babine Corridor SMZ was above 
target at 73.3% and the High Value Grizzly Habitat below target at 13.8% 

WBSRMP – Indicator 5 - Proportion of Small-Medium or Larger Patches to All Very Early 
Seral Stage Area Outside Babine River SMZ and High Value Grizzly Habitat in West 
Babine SRMP Area.  These proportions are all above target. 

WBSRMP – Indicator 6 - Area of Industrially Disturbed Extra Large Very Early Seral 
Patches within Shelagyote and Babine River Watersheds showed that both targets had 
been met. 

Tabular results for Patch Size analysis can be found in Appendix 3, Tables 12 through 17. 
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Project Comparisons 

Early in the patch analysis, comparisons were made to ascertain how the patch areas in 
this project matched the original.   It was found that the patches being produced were, in 
some cases, significantly different and as the project carried on a conclusion was made 
that the methods of buffering seral stages in the original data differed compared to the 
ones undertook here. 

For examples: 

 Polygons which fell into the >1 and <=20 ha category were not consistently being 
treated as individual patches, as per the KOMA definition, and were occasionally 
combined with patches which were not adjacent. 

 Very Early clearings were occasionally combined into the cumulative area of adjacent 
Early polygons. 

 It appears that adjacent clearings of similar seral stage were not always dissolved 
together prior to assigning buffer widths.  This resulted in smaller buffers being used to 
associate with adjacent clearings for patch designation. 

Due to these factors, comparisons of seral and patch size areas to the original project 
were not made. 
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Conclusions and Recommendations 

The vast majority of seral stage targets are currently being met in the Kispiox and 
Cranberry TSA’s.  Future harvesting opportunities will be less constrained by these than 
by patch size targets, where the majority of old, mature, and mid seral targets are being 
under achieved.  Here is a summary of Patch Size Distribution by LU/NDT/Age Class 
Combinations.  Of the 651 combinations where targets exist: 

 128 old, mature, and mid targets have met or over achieved their target (more 
potential) 

 340 old, mature, and mid targets are below target (more constrained) 

 89 very early and early targets have been met or are below target (more potential) 

 94 very early and early targets have exceeded their target (more constrained) 

Map Numbers 1 through 4, in Appendix 4, shows spatial the distribution of potential future 
harvesting within the TSA’s based on patch targets by LU /NDT/Age Class combinations.  
While this map and the tables in Appendix 1 identify these areas in a general way, 
additional information could be added to differentiate those areas where more potential 
exists which leads us to the 1st two recommendations: 

Recommendation 1 - Set in place an area based threshold which highlights those 
LU/NDT/Age Class combinations that are close to becoming under achievers in patch size 
for the old, mid, and mature seral stages. 

Recommendation 2 - Set a similar area based threshold in place which highlights those 
LU (or PU)/NDT/Age Class combinations that are close to becoming over achievers in 
patch size for early and very early.  A threshold system such as these would facilitate a 
quicker search for harvesting opportunities by interested parties. 

Recommendation 3 – Remove Private lands and Indian Reserves from the patch and 
seral distribution analysis process to produce a more accurate reflection of the existing 
and future situations within the Provincial land base. 

Recommendation 4 – Correct the projected age 1 field in the seral dataset for those 
records which show Very Early and Early seral stages where the ages remain in Mid, 
Mature, and Old to ensure this dataset is able to be reused for future planning. 
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Appendix 1.  Seral Stage and Patch Size Distribution Target Tables  

Table 1: Targets for Seral Stage Distribution, WBSRMP Area 

BEC subzone Seral Stage Age Range for 
Seral Stages 

Targets 

ESSFwv Early <= 40 <11% 
 Mature >120 <=250  
 Old1 >250 >39% 
 Mature + Old >120 >61% 
ESSFmc Early <= 40 <26% 
 Mature >120 <=250  
 Old1 >250 >15% 
 Mature + Old >120 >44% 
ICHmc1, mc2 Early <= 40 <27% 
 Mature >100 <=250  
 Old1 >250 >13% 
 Mature + Old >100 >46% 
SBSmc2 Early <= 40 <39% 
 Mature >100 <=140  
 Old1 >140 >17% 
 Mature + Old >100 >35% 

 
1 Old seral target is meant to be met by both spatial and aspatial means. Spatially, much of 
old seral target is captured in CE’s, parks, inoperable forest and SMZ’s. 

 

Table 2: Targets for Seral Stage Distribution, KHLP Area 

BEC subzone Seral Stage Age Range for 
Seral Stages 

Targets 

CWHws2 Early <= 40 <36% 
 Mature >80 <=250  
 Old1 >250  
 Mature + Old >80 >34% 
ESSFwv Early <= 40 <22% 
 Mature >120 <=250  
 Old1 >250  
 Mature + Old >120 >36% 
ICHmc1, mc2 Early <= 40 <36% 
 Mature >100 <=250  
 Old1 >250  
 Mature + Old >100 >31% 
ICHmc2 in Suskwa, 
Hazelton watersheds 

Old >250 >9% 

MHmm, mm2 Early <= 40 <22% 
 Mature >120 <=250  
 Old1 >250  
 Mature + Old >120 >36% 
SBSmc2 Early <= 40 <54% 
 Mature >100 <=140  
 Old1 >140  
 Mature + Old >100 >23% 
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Table 3: KHLP Patch Size Distribution Thresholds (non-legal) 

Patch Sizes Within NDT 1 and 2 Contributing Forested 
Area by NDT by LU (% 
of Total) 

Small Patches (< 40 ha)                                   30-40% 
Medium Patches (40-80 ha)                             30-40% 
Large Patches (80-250 ha)                               20-40% 
Patch Sizes Within NDT 3  
Small Patches (<40 ha)                                    20-30% 
Medium and Large Patches (40-250 
ha 

10-20% 

Extra Large Patches (250 – 1000 
ha))              

60-80% 

 
- Table 4 provides the (non-legal) WBSRMP patch size distribution thresholds 

(expected to trended towards each 10 year period for each watershed) 
 
Table 4: WBSRMP Thresholds (non-legal) – based on % forested area disturbed 
by 10yr period 

 
Watershed 

Small 
Patches 
(0.1-3 ha)   

Medium 
Patches 
(1-80 ha) 

Large 
Patches   
(80-250 ha) 

Very Large 
Patches 
(>250 ha) 

Shedin 15 35 20 30 
Babine/Shelag 
Hanawald; 

10 60 30 n/a 

Gail/Thomlinson; 
Nichyeskwa 

5 10 30 55 
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Appendix 2. KOMA Consensus on Definition of “Patch” 

A “patch” shall be defined as “forested area in the same age class/seral stage”.  

forested area is defined as projected typid 1, 2, 3, 4 and 9, from the vegetation resource 
inventory (VRI) file. 

there shall be 5 age class/seral stage combinations: very early (0-20) early (21-40 years), 
mid, mature, and old (age groupings for mid, mature and old seral differ by BEC zone, and 
will be set in reference to the Forest Practices Code Biodiversity Guidebook).  

“very early” and “early” seral patches may be comprised of:  

- logged areas (i.e. activity1 through activity8 = L),  

- urban or cultivated areas (NP descriptor = C or U). Where NP descriptor = U(rban) or 
C(ultivated), age class remains at 1 (i.e. never grows older). 

- any other disturbed areas less than 40 years old (e.g. burns; windthrow areas, insect 
infestation areas).  

roads must not artificially enlarge polygons. Road rights-of-way (ROW) that link harvested 
clearings shall be isolated into ROW clearings. 

openings with less than 30% disturbance (i.e. after selective logging or insect attack) are 
not considered “early seral”. The 30% is based on work in the Bulkley that suggests 
mature forest characteristics can be maintained with <30% stand-level disturbance. 

Patch size descriptions shall be as follows: 

for KHLP and Cranberry LU: Small Patch (<40 ha), Medium Patch (>=40 to <80 ha), 
Large Patch (>=80 to <250 ha), and Extra Large Patch (>=250 to <1000 ha) 

for WBSRMP: Very Small Patch (<3 ha), Small Patch (>=3 to <15 ha), Small-Medium 
Patch (>=15 to 40 ha), remainder are same as KHLP. 

a band of non-early seral forest of at least 200 metres defines the separation between 
“large” or “extra large” patches (i.e. disturbed areas that are less than 200m apart may be 
considered part of the same early seral patch). The 200m width is based on an analysis 
conducted by Burton (2000), which identified the presence of an 83 metre windthrow/plant 
association “edge effect” associated with cutblock edges in the SBSmc – i.e. “interior” 
forest conditions don’t occur until at least 83m away from a disturbed edge. 

Because smaller clearings may have reduced edge effect, these additional rules were 
chosen: 

<1 ha clearings shall not be considered a patch. However, if the licensee intends to place 
a  
series of <1 ha clearings into the buffer that associates clearings into a patch, must ensure 
>70% by area of mature forest is left in the buffer. 

>25m width is required for a clearing to qualify as a patch (corresponds to width of 
mainline forest road ROW) 
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>=1 and <20 ha clearings – a non-early seral forested buffer of any width is sufficient to 
separate clearings into individual patches 

>=20 and <40 ha clearings – a non-early seral forested 50m buffer will be used to 
associate with adjacent clearings for patch designation 

>=40 and <80 ha – a 100m buffer will be used 

>=80 ha – a 200m buffer will be used.
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Appendix 3.  Resultant Tables 
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Appendix 4.  Maps 


