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1. Introduction 

1.1 Purpose 
The purpose of this project completion report is to document and provide a historical 
reference of the area of interest, project personnel and activities associated with the 
completion of the South Island Vegetation Resources Inventory (VRI).  For the South 
Island VRI, the inventory project area encompassed portions the Arrowsmith Timber 
Supply Area (TSA), Tree Farm Licences (TFL) 19, 46, 44, 54, 57, and 61, the private 
land of Island Timberlands and TimberWest, the Capital Regional District (CRD) 
encompassing the southern tip of Vancouver Island, the Gulf Islands, Maa-Nulth treaty 
lands (TSL), as well as the cities of Nanaimo, Port Alberni, Parksville, the District of 
Tofino, the District Municipality of Ucluelet, Pacific Rim National Park, the southern edge 
of Strathcona Provincial Park, Carmanah-Walbran National Park, Gulf Islands National 
Park Reserve, and all smaller provincial and regional parks located within the South 
Island Natural Resource District. 
 

1.2 Timeframe 
Work on the South Island VRI commenced in mid-July, 2015 and was completed in 
March, 2018, in accordance with the project timelines in the VPIP. 
 

1.3 Project Administrators 
 
Mike Sandvoss, RFT of Timberline Forest Inventory Consultants was the consultant lead 
for this VRI project.  Roman Bilek, RFT was the Ministry of Forests, Lands, Natural 
Resource Operations, and Rural Development (MoFLNRORD) VRI Project Manager. 
 

1.4 Planning Documents (Background) 

1.4.1 VPIP 

The inventory project area encompasses roughly the southern 30% of Vancouver Island, 
approximately 1.6 million hectares.  The project started off covering 1,338,185 ha. (82.4 
FME).  This area was expanded to 1,466,519 ha. (90.2 FME) in 2016 with the addition of 
the originally excluded CRD area, as well as other municipal lands within the project 
area, and TFL 61.  Figure 1 (Figure 3 from the VPIP) shows the South Island VRI project 
area tenures and ownership. 
 
The existing forest cover inventories covering South Vancouver Island were from 
numerous forest cover and vegetation resources inventories of varying dates and 
standards, all of which were out of date and didn’t meet current VRI standards.  Figure 2 
(Figure 2 from the VPIP) shows the inventory vintages as of 2013.  For more detail on 
the old forest cover inventories, see the section titled ‘State of the Current Inventory’ in 
the South Island Natural Resource District VPIP attached as Appendix 1.  
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Figure 1.  Excerpted from the South Island VPIP – Figure 3, showing the South 
Island Project Area Tenures and Ownership. 
 
 
The South Island VRI Phase 1 was implemented by the MoFLNRO with the intent to 
produce a seamless Phase 1 VRI for all of the South Island Natural Resources District.  
This new inventory would support land use plan implementation, timber supply analysis, 
and other specific needs that were not being fully met by the various existing forest 
cover and vegetation inventories. 
 

1.4.2 Digital Aerial Imagery 

A new set of 4 band, RGBIR digital frame camera aerial imagery, captured at 25cm GSD 
(ground scale distance), was acquired for all of the South Island project area by GeoBC, 
on behalf of the Forest Analysis and Inventory Branch (FAIB), in the summer of 2014.  
The total number of digital images acquired was 5192.  The images were provided in 
.TIF format with ZI model setups (South Island VPIP, Mar. 30).  The only landmass 
within the project area that wasn’t completely covered by the digital imagery was West 
Ballenas Island on 092F040.   
 
With very few exceptions the images had good colour rendition, and were bright enough 
except along steep north facing slopes, and that being due to significant shadow.  Image 
brightening and image enhancement within the Summit Dat/EM softcopy environment 
were used to mitigate most of the heavily shadowed areas. 
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Figure 2.  Excerpted from the South Island VPIP – Figure 2, showing the South 
Island Unit, Inventory Vintage as of 2013 under the BCGS map sheet grid. 
 
 

1.4.3 Base Maps 

North American Datum (NAD) 83, TRIM I base maps, predominantly from between initial 
mapping in 1985/86 and updated in 1995/96, were available for the entire project area.  
The usual spatial ‘deficiencies’ were encountered as the VRI progressed.  Most of these 
could be attributed to stream dynamics and anthropomorphic modifications to 
waterbodies in the years between TRIM updates and the VRI imagery. Figure 3 shows 
the TRIM update years for the province and the project area. 
 
No adjustments to lakes, shorelines, or double line streams were made during either the 
delineation and attribution phases of the Phase I VRI as requested during the pre-work.   

1.4.4 Existing Calibration Data Sources 

There were a significant number (1783) of historical air calls, ground calls, and 
permanent sample plots (PSP’s) available as supplementary calibration information, 
located exclusively within the previously VRI’d Clayoquot Sound area.  The attribute 
information for these were recorded, from available document aerial photographs, to the 
standard MoFLNRO VRI attribute spreadsheet, and digitally captured to a historical data 
source geodatabase as project deliverables.  Historical data sources outside of the 
Clayoquot area were unavailable. 
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Figure 3.  TRIM Updates by Year (from GeoBC) 
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The location and distribution of the available historic data sources factored in the layout 
of the new VRI calibration plots. 
 

1.4.5 RESULTS Information 

RESULTS spatial and attribute data were made available for the project area and to a 
lesser degree within the TFL’s.  No silviculture data was available for the Island 
Timberlands and TimberWest private lands.  Spatial data was referenced during the 
delineation to address the different internal polygon rules for non free to grow and free to 
grow blocks.  Aspatial data was incorporated according to RESULTS integration rules, 
which can be found in: Appendix A – Photo Interpretation Guidelines for Integrating 
RESULTS Information, Version 3, March 2013 for the entire project area.  Delineation 
within openings allowed for minimum polygon sizes down to ~0.5 ha to account for 
variable retention patches of timber.  Special consideration was given to describing both 
dispersed residual tree ‘layers’ (example in Figure 4) and small variable retention (VR) 
polygons within openings. 
 

 
 
Figure 4.  Example of a variable retention ‘layer’ described within an opening 
(Mapsheet 092C096  Opening 1443654).  Retention patches <0.5ha were described 
as part of the opening tree attributes in the VRI layer 1.  Retention patches >0.5ha 
were delineated and attributed to VRI standards.  The regeneration treed 
component is described in the VRI layer 2.  

2. Project Area Description 
Vancouver Island is located in the southwestern corner of British Columbia.  It is 
separated from the mainland by the Strait of Juan de Fuca along the south, Georgia 
Strait along the southeast, and Johnstone and Queen Charlotte straits along the north 
and northeast. 
 



 

 

8 

The climate differs dramatically from the very wet west coast to the much drier east 
coast and gulf islands.  The Vancouver Island ranges bisect the west coasts wet, 
rugged, and steep topography, from the east coasts drier rolling hills. 
 
The tree species present on southern Vancouver Island are Douglas-fir, western 
redcedar, western hemlock, Sitka spruce, yellow cedar, shore pine, amabilis fir, grand fir, 
red alder, big leaf maple, western white pine, some mountain hemlock in the higher 
elevation stands, and some noble fir plantations within the private timber lands. 
 
The South Vancouver Island Natural Resource District covers numerous administrative 
units including the Arrowsmith TSA, TFL’s 19, 46, 44, 54, 57, and 61, the private land of 
Island Timberlands and TimberWest, the CRD encompassing the southern tip of 
Vancouver Island, the Gulf Islands, Maa-Nulth treaty lands (TSL), as well as the cities of 
Nanaimo, Port Alberni, Parksville, the District of Tofino, the District Municipality of 
Ucluelet, Pacific Rim National Park, the southern portion of Strathcona Provincial Park, 
Carmanah-Walbran National Park, Gulf Islands National Park Reserve, as well as 
numerous smaller provincial and regional parks located within the South Island Natural 
Resource District. 
 
 

Tenure / Administrative Unit Tenure Holder Area (ha) 

TSA  462,081.27 

TFL’s 19*, 46*, 44, 54, 57, and 61 

Teal Jones, Western 
Forest Products, Iisaak 

Forest Resources, 
Pacheedaht Anderson 

Timber Holdings 

381,556.80 

TSL   26,237.91 

Island Timberlands Area (private) Island Timberlands 211,989.96 

TimberWest Area (private) TimberWest 228,188.61 

Provincial Park Area  197,442.75 

National Park Area 
Pacific Rim Nat. Park, 

Carmanah-Walbran Nat. 
Park, etc. 

55,250.78 

Woodlot and Community Forest Area  44,365.88 

Indian Reserves / Federal Lands  13,134.99 

Protected Areas and Reserves  8,740.49 

CRD and Urban Areas (excluding the 
CRD watershed) 

 103,973 

Total Area  1,628,989.44 

 
Table 1. Ownership, Tenure, and Administrative Units of the South Island project 
area (from the South Island VRI Phase 1 VPIP) 
*Recently completed VRI areas excluded from the South Island VRI 
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3.0 The 2015-2018 VRI 

3.1 Project Personnel 

 
The South Island VRI was completed between July 2015 and March 2018.  The 
inventory was completed by Timberline Forest Inventory Consultants. 
 
VRI Project Admin - Ministry of Forests, Lands, Natural Resource Operations, and 
Rural Development 
 
Roman Bilek RFT - VRI Contract Manager 
 
Timberline Forest Inventory Consultants 
 
Mike Sandvoss RFT – Project Manager and VRI Certified Photo Interpreter 
Andy Ferguson RFT - VRI Certified Photo Interpreter 
Francois Rosa - VRI Certified Photo Interpreter 
Rob Oran RPF - VRI Certified Photo Interpreter 
Jouni Tanskanen - VRI Certified Photo Interpreter 
Mitchell Grant - VRI Certified Photo Interpreter 
 
3rd Party QA Personnel 
 
Frank Scheithauer RPF - VRI Certified Photo Interpreter  

3.2 Annual VRI Project Completion 

3.2.1 Fiscal Year 2015 / 2016 

The VRI started in mid July 2015 with a first of a total of four field programs across the 
majority of the Clayoquot.  This was planned for early to mid September 2015.  This 
required the completion and QA of 32 map sheets (26.88 FME) or ~297,235.8 ha of 
delineation and associated field plan prep for ground call and air call programs, by the 
last week of August 2015.  At the request of the South Island Forest District, the 
delineation from the 1996 Clayoquot Sound VRI was imported and adjusted / updated as 
required using the 2014 imagery.  Average polygon size remained at approximately 6 
ha.  The delineation adjustments, new delineation, and field planning was completed by 
late August 2015 and a field program was almost successfully completed by mid-
September, 2015, before autumn storms curtailed further helicopter access into the 
project area.   
 
Field calibration plans were submitted digitally (as .shp files) to the MoFLNRO (Roman 
Bilek) for review and approval by the MoFLNRO to ensure plot distribution.  A pre-
determined set of air call locations was provided by the MoFLNRO to act as an ‘audit’ of 
the Clayoquot VRI, to determine if additional ground calls were required.  No field work 
was planned or completed in private, municipal, or national park lands.  An MoFLNRO 
supplied digital excel spreadsheet was produced and submitted as a 2015 project 
deliverable, along with a .gdb showing the final location and call type of all newly 
established VRI calibration points.  Fiscal year 2015/16 saw the completion of 71 1-pt 
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ground calls, 78 3-pt ground calls, 236 air calibration points in the Clayoquot Sound VRI 
area, and 272 air calibration points in the surrounding new VRI area.  All field data was 
collected as per the MoFLNRO standards for VRI Field Calibration Procedures for 
Photo Interpretation, Version 1.5 June, 2015. 
 
Attribution of this area, with the exclusion of several map sheets moved to the following 
fiscal year, was completed and QA’d by fiscal year end.  Attribution was completed as 
per the VRI Photo Interpretation Procedures, Version 3.1 June 2015 and quality 
assurance checked according to the VRI Photo Interpretation Quality Assurance 
Procedures and Standards, Version 3.8 June 2015. 
 
The 236 air calibration points in the Clayoquot Sound VRI area were located within 
randomly selected polygons to assess the accuracy of the 1996 Clayoquot Sound VRI.  
The assessment of those air calibration points, determined that the existing VRI was 
70% correct for leading species and 77% correct for heights. 
 
Figure 5 shows completion status at fiscal year end 2015 / 2016. 
 
 

 
 
Figure 5 Fiscal Year 2015 / 2016 project completion status. 
 

3.2.2 Fiscal Year 2016 / 2017 

Year two of the South Island VRI started in early April 2016 with attribution of six of the 
delineated and field calibrated maps deferred from 2015/2016.  Delineation of the 2016 / 
2017 map sheets extending from Strathcona Provincial Park and down the west half of 
the island, was completed in preparation for the second and third field programs 
scheduled for May/June 2016 and August/September 2016. At this stage the contract 
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was amended to include all municipal lands within the South Island Natural Resource 
District, including Tofino, Ucluelet, Port Alberni, the CRD (excluding the 2010 VRI’d 
watershed, see Figure 6), Duncan, Nanaimo, and Parksville.   
 

 
 
Figure 6 Originally excluded CRD area added into the project area in fiscal year 
2016 / 2017. 
 
A few of the delineated maps from 2015 / 2016 required additional ground calibration 
work to be completed during the second project field calibration program scheduled for 
late May 2016. Field planning for the second of four field programs, planned for late May 
/ early June out of Port Alberni and Nitinat, was completed in early May and submitted 
for ministry review and approval.   
 
The third of four field programs, to complete the southwest map sheets down to and 
including the CRD area, was based out of Sidney and Port Renfrew, and was completed 
in mid-September 2016.  The field plan for this field program was submitted in August 
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2016.  Field calibration plans were submitted digitally (as .shp files) to the MoFLNRO 
(Roman Bilek) for review. No ground calls were planned or completed within the limited 
area of private lands in 2016. An MoFLNRO supplied digital excel spreadsheet was 
produced and submitted as a 2016 / 2017 project deliverable, along with a .gdb showing 
the final location and call type of all VRI calibration points.  Fiscal year 2016 / 2017 saw 
the completion of 258 ground calibration plots (38 x 1-pt and 220 x 3-pt) and 478 air 
calibration points.  All field data was collected as per the MoFLNRO standards for VRI 
Field Calibration Procedures for Photo Interpretation, Version 1.5 June, 2015. 
 
Attribution of the 2016 / 2017 fiscal year area commenced in early April (starting with the 
field calibrated maps deferred from 2015 / 2016) and was completed and QA’d by fiscal 
year end.  Attribution was completed as per the VRI Photo Interpretation Procedures, 
Version 3.1 June 2015 and quality assurance checked according to the VRI Photo 
Interpretation Quality Assurance Procedures and Standards, Version 3.8 June 
2015.  The VRI attribution completed on private lands in 2016/2017, was based on air 
calibration estimates and photo interpretation only.    
 
Figure 7 shows completion status at fiscal year end 2016 / 2017. 
 

3.2.3 Fiscal Year 2017 / 2018 

Year three of the South Island VRI started in early April 2017 with delineation of the 
remaining map sheets on the east coast, from the Gulf Islands up to Courtenay.  This 
area is almost predominantly private woodlands, private, and municipal lands. During the 
delineation phase it was identified that no images were available for map sheet 092F066 
and it subsequently was dropped from the project. 
 
The fourth of four field programs was planned and submitted to the MoFLNRO in May, 
for a planned field program in June.  No ground calls were planned or completed in 
private lands, but the remaining accessible crown land and woodlots were ground 
calibrated.  To offset this reduction of calibration points available to the interpreters, the 
ministry increased the number of planned air calls per FME from 20 to 30.  Fiscal year 
2017 / 2018 saw the completion of 109 ground calibration plots (30 x 1-pt and 79 x 3-pt) 
and 1079 air calibration points.  An MoFLNRORD supplied digital excel spreadsheet was 
produced and submitted as a 2017 project deliverable, along with a .gdb showing the 
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Figure 7 Fiscal Year 2016 / 2017 project completion status. 
 
final location and call type of all 2017 completed VRI calibration points.  A final all 
inclusive .gdb showing all ground and air call locations (2015-2017) was a final project 
deliverable.  All field data was collected as per the MoFLNRO standards for VRI Field 
Calibration Procedures for Photo Interpretation, Version 1.5 June, 2015. 
 
Attribution of the 2017 / 2018 fiscal year area (50 map sheets) commenced in early July 
and was completed and QA’d by March 23rd, 2018.  Attribution was completed as per 
the VRI Photo Interpretation Procedures, Version 3.1 June 2015 and quality 
assurance checked according to the VRI Photo Interpretation Quality Assurance 
Procedures and Standards, Version 3.8 June 2015.  The VRI attribution completed on 
private lands in 2017/2018, was based on air calibration estimates and photo 
interpretation only.    
 
In October 2017 the contract was amended again to include the delineation and 
attribution of TFL 61.  The amendment was made after the completion of the final field 
program. A total of 126 TFL 61 1998 Phase II samples were made available to assist 
with attribution. 
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Figure 8 Shows TFL 61 and the location of the Phase II samples used to assist 
with the Phase I VRI interpretation. 
 
 

 
 
Figure 9 Shows completion status at project end date 2018.  Appendix 3 shows a 
tabular record by map sheet (by fiscal year) of the major work phases and 
assigned interpreter. 
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4.0 Deliverables 
VRI deliverables for each map sheet, each project year included the following: 

- Original hard copy field forms for all field calibration data (ground call and air call 
tally sheets) 

- Hardcopies of orthophoto map plots used for fieldwork. 

- A digital copy of all field calibration data in MS Excel spreadsheet format 
(template provided by MoFLNRO – FAIB) 

- A geodatabase (.gdb) with location of all established calibration points from 
2015-2017 

- Each map sheet in Arc personal geodatabase (.mdb) MoFLNRO VRIMs file 
format 

- All 3rd party quality assurance documentation for each phase (by submission 
batch) of the project. 

 
 

5.0 Quality Assurance 
Project quality assurance was provided by Scheithauer Forest Consultants Ltd.  
throughout the duration of the project according to the 2015 VRI quality assurance 
procedures.  Major work phases that underwent quality assurance were delineation, field 
calibration, and attribution.  Historical data source capture was also quality assurance 
checked. 
 
All quality assurance batch reports and comparison table documentation was provided to 
the MoFLNRO monthly.   

6.0 Conclusions and Recommendations 
The VRI is the provincial forest inventory, but each land base introduces a unique set of 
parameters, from the local geography, geology, and accessibility of the area being 
inventoried, to the variety of tenure / ownership (i.e. strictly a TSA or a mixture of TSA, 
TFL, private land, parks, etc…).  As far as South Vancouver Island was concerned, the 
landscape variability was extreme.  From the heavily fjorded, wet, and thickly forested 
west coast, to the rocky Vancouver Island Range running down the spine of Vancouver 
Island, to the drier, gently rolling hills of the east coast, and gulf islands.  The 
mountainous areas and dense stands with few natural openings provided extremely 
limited access to mid-slope types.  Only where recent harvesting activities provided road 
cuts and landings could these locations be ground calibrated, a phenomenon that 
carried forward from all previous ground calibration programs.  Contract amendments 
were issued to capture more forest cover within urban areas or as part of the urban-
forest interface and to provide current information in some of the rare CDF 
biogeoclimatic stands.  All project work was completed within the amended budget and 
on time. 
 
The road accessibility of South Vancouver Island was extremely limited within the 
Clayoquot Sound area. The west central area of the island offered the greatest road 
accessibility.  The remainder of the island was limited by private land (gates) barring 
road access. 
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The South Vancouver Island project area is made up of the Arrowsmith TSA, numerous 
TFL’s, a world renowned national park, the oldest provincial park in BC (Strathcona), 
numerous smaller national, provincial, and regional parks and ecological reserves, a 
significant tract of private timberlands, woodlots and community forests, municipal lands, 
and Indian reserves.  Each tenure / ownership provided varying objectives for the VRI, 
which were expressed in the delineation within each tenure / ownership category. 
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Appendix 1 - South Island VRI Project Implementation 
Plan (VPIP) 
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Appendix 2 - South Island VRI Quality Assurance 
Summary Report 
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Appendix 3 - Major Work Phases and Interpreter 
Assignments 
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Map Sheet Major Work Phases and Assigned Interpreter 2015/2016  
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Map Sheet Major Work Phases and Assigned Interpreter 2016 / 2017 
 

 
 
 
 
 
 
 



 

 

71 

 

 
 
Map Sheet Major Work Phases and Assigned Interpreter 2017/2018 

 

 
 

 
 


