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Introduction  

Background 

Since 1999, the Ministry of Forests (FOR) has completed aerial overview surveys (AOS) each year across 

the province to capture current and visible forest health impacts caused by insects, pathogens, animals and 

abiotic factors. The aerially captured data are supplemented with additional forest health information 

collected from detailed helicopter surveys, ground surveys, insect trapping / tree beatings, a review of 

damage samples, and ground checks completed by trained personnel. 

Approximately 60% of British Columbia (B.C.) is forested, covering closed to 55 million hectares (ha). 

Currently, 22 million ha are public forestlands that are subject to forest management agreements (also 

referred to as the timber harvesting land base). The annual AOS program objective is to survey as much 

forested land as possible, regardless of land ownership or tenure, and cover a minimum of 80% of the 

province (~76 million ha). Surveying is completed by certified contractors in each forest region (Coast, 

Thompson Okanagan, Cariboo, Omineca, Northeast, Skeena, and Kootenay Boundary) between June and 

September. Upon completion of the survey, the spatial data are digitized, reviewed and collated. Data are 

summarized by forest health factor, forest region and timber supply area (TSA) (Figure 1). 

Figure 1: British Columbia Ministry of Forests Timber Supply Areas and Forest Region Boundaries. 

Note that Great Bear Rainforest North TSA is divided in half by the West Coast Natural Resource 

Region and the Skeena Natural Resource Region. 
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The AOS data are a valuable source of forest health information that is collected in a timely and cost-

effective manner, and is the cornerstone of forest health monitoring in B.C. However, it is important to 

note that there are limitations with how and when the data are collected. Not all damage is captured 

because not all forest health factors produce distinct aerial signatures. Additionally, visibility, survey 

timing and the elevation at which surveying is completed, can result in not capturing all forest health 

damage, and there can be variability in the spatial accuracy of mapped impacts. The AOS data is a coarse 

dataset and the annually captured data are not cumulative (see Methods section). 

The AOS data provide invaluable historical information on patterns of disturbance across the forested 

land base. This information is utilized for a variety of purposes by government agencies, industry, 

academia and the public. The AOS is used to guide FORôs strategic objectives and management efforts 

related to forest health, for input into timber supply analyses and, analyses related to climate change and 

carbon accounting. Additionally, the data are included as national indicators for sustainable forest 

management
10

 and as input in the National Forest Pest Strategy
11

. 

This report summarizes the results of the 2024 AOS program, forest health operations, special surveys 

and research projects completed by each forest region. 

 

Cessna 206 used in aerial overview surveys, Pemberton Regional Airport 

 

 

                                                      
10

 Canadaôs National Forest Database: http://nfdp.ccfm.org/en/index.php 
11

 Pest Strategy Information System: https://www.ccfm.org/wp-content/uploads/2020/08/Forest-Pest-Knowledge-

Collection-and-Exchange-Pest-Strategy-Information-System.pdf  

http://nfdp.ccfm.org/en/index.php
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2024 Summary 

A total of 720.3 hours of fixed-wing aircraft flying time (includes surveying and ferrying times) over 121 

days was completed between July 9
th
 and September 20

th
, 2024 (Table 1). 68,826,034 ha were flown, 

amounting to 72.6% of B.C.ôs land base. Our annual target is to survey a minimum of 80% of the 

province; however, that target was not met in 2024 due to a combination of poor weather, wildfire 

activity, aircraft and fuel shortages in select areas. The mapped area or flight lines for 2024 are illustrated 

in Figure 2. 

Table 1: Aerial overview survey mapping completed in 2024 by trained contractors across B.C. 

Region Survey Window 

Total 

Flight 

Days 

Total Flight 

Hours Surveyor 

West Coast Jul 9 ï Sept 9 9 57.0 B.A. Blackwell and Associates Ltd. 

South Coast Jul 25 ï Aug 28 7 38.2 B.A. Blackwell and Associates Ltd. 

Cariboo - South Aug 23 ï Sept 6 9 42.0 Zimonick Enterprises 

Cariboo - North Jul 22 ï Aug 14 13 104.0 Industrial Forestry Service Ltd. 

Kootenay Boundary Jul 13 ï Aug 26 21 115.7 Nazca Consulting 

Thompson Okanagan Jul 16 ï Aug 19 16 73.1 Zimonick Enterprises 

Omineca / Northeast Aug 19 ï Sept 20 20 109.2 Industrial Forestry Service Ltd. 

Skeena Aug 1 ï Sept 9 26 181.1 HR GISolutions Inc. / Nazca Consulting 

 Total 121 720.3  

Figure 2: Flight tracks for 2024 survey program. 
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A total of 45 forest health agents caused 4,280,764 ha of mapped damage in 2024. The leading damage 

agents were bark beetles (1,699,861 ha), defoliators (1,197,567 ha), and wildfires and post wildfire 

mortality (1,093,230 ha) (Figure 3). The majority of bark beetle damage was caused by western balsam 

bark beetle (1,620,765 ha), mostly mapped at trace or light severity levels. Although this yearôs wildfire 

season was significant, with over one million hectares affected, it was a marked decrease from the 

historically high area of the nearly three million hectares mapped in 2023. 

 
Figure 3: Summary of forest health agents by leading forest health factors captured by the AOS between 

2013 and 2024, displayed in millions of hectares. Damage is not cumulative over the years and pathogens 

are not always visible or fully captured by the survey. 

  



8  

A large, synchronous outbreak by western spruce budworm (Choristoneura freemani) affected 1,050,755 

ha of coniferous forests across the South and Coast Areas. This outbreak led to severe and noticeable 

defoliation in many highly trafficked parts of the province, including the Fraser Valley, Manning Park, 

Merritt, and Lillooet, among others. Aspen stands continue to experience widespread defoliation by aspen 

serpentine leafminer (Phyllocnistis populiella; 84,470 ha) and large aspen tortrix (Choristoneura 

conflictana; 28,108 ha), particularly in the North Area.  

Just over 250,000 ha of drought and drought-related damage and mortality were recorded, with the 

majority mapped as foliar damage in the Thompson Okanagan Region. There were extensive areas of 

post-burn mortality (19,259 ha), mainly in the Skeena Region (9,425 ha), likely due to the widespread and 

severe wildfires mapped there in recent years. The Northeast Region recorded the highest area burned in 

2024, with nearly three quarters of a million hectares (783,780 ha) mapped.  

Western balsam bark beetle is the most destructive pest of subalpine fir  and is the primary driver of 

succession in high elevation subalpine fir stands. After a peak in 2017 with 3.7M ha of mapped damage, 

impacts have steadily declined, with approximately 1,620,765 ha mapped in 2024. It is still the most 

damaging forest health agent by area (Figure 4). The impacts of western balsam bark beetle are chronic 

rather than immediate. Populations tend to build slowly, with lower annual mortality rates than some 

other bark beetles. However, cumulative in-stand mortality from this insect can be very high if 

infestations persist (L. Maclauchlan, pers. comm.). Historically, western balsam bark beetle impacts have 

been light or trace in severity. Recently, and especially in the northern part of the province, a greater 

number of attacks are being mapped at medium severity. 

Mountain pine beetle (Dendroctonus ponderosae), spruce beetle (D. rufipennis), Douglas-fir beetle (D. 

pseudotsugae) and western balsam bark beetle (Dryocoetes confusus) damage totaled 1,699,134 ha, a 

notable decrease from 2023 levels at 2,321,970 ha (Figures 3 and 4). Steep declines in mountain pine 

beetle activity have occurred since 2015, with less than 50,000 ha affected provincially this year, a 

fraction of the area involved at the peak of the last outbreak in 2007, when 10 million ha of pine were 

killed. Spruce beetle populations have also driven this decline, rapidly decreasing since 2020/2021 after 

the peak of the most recent outbreak, which occurred largely in the Omineca and Skeena Regions. This 

year, spruce beetle was mapped under 20,000 ha (Figure 4). Approximately 100,000 ha of Douglas-fir 

beetle were mapped annually from 2017-2021, affecting Douglas-fir forests weakened by the effects of 

widespread wildfire and drought. Since then, the area mapped for Douglas-fir beetle has been declining, 

and in 2024, only 12,747 ha were recorded.  

 

Mountain pine beetle damage, Cranbrook Mountain 
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Figure 4: Bark beetle damage captured by the aerial overview surveys from 2013-2024. 

 

Detailed summaries of the leading damage agents are summarized by area. Summary reports of special 

projects completed by the Forest Health Program specialists are outlined in this report. 

 

Methods 
The AOS is completed with small (minimum four seats), high-wing configuration aircraft that are 

approved by FOR and meet all the requirements set out by Transport Canada. Surveying is conducted 

when forest health factor symptoms are most visible and flight conditions are suitable. Surveying is 

completed between June and September by experienced, FOR Certified Surveyors
12

 in each region of the 

province. The primary surveyor is typically seated in the front (next to the pilot) and is responsible for 

navigating and mapping all visible forest health factors on the right side of the aircraft. The second 

surveyor maps from the back left seat of the aircraft. Surveying usually does not exceed 5-6 hours in a 

day. Flight lines are recorded with recreational quality Global Positioning Satellite (GPS) receiver units 

and flight tracks from each survey are collected on a weekly basis to monitor progress. The following 

aircrafts were used to survey each region: 

¶ Coast ï South: Cessna 206 

¶ Coast ï West: Cessna 206 

¶ Thompson Okanagan: Cessna U206G 

¶ Cariboo: Cessna 182 

¶ Kootenay Boundary: Cessna 337 Skymaster 

¶ Omineca and Northeast: Cessna 206 

¶ Skeena: Cessna 185 

  

                                                      
12

 FOR Certified Surveyors must complete the FOR training course followed by a minimum of 15 hours of trainee 

mapping to qualify as a second seat surveyor. Primary surveyors must have completed one season of surveying as 

the second seat with a minimum of 50 hours in the air. 
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Visible forest health damage is hand sketched by two surveyors on customized 1:100,000 scale paper 

mapsheets (colour Landsat 8 satellite images with additional digital features). Surveying is conducted at 

an aircraft speed between 140 ï 250 km/hour (depending on mapping complexity, wind speed and 

direction), at approximately 700 ï 1,400 m above ground level. Over relatively flat terrain, a grid is flown 

with parallel lines between 7 ï 14 km apart, which can vary with pest incidence and visibility. In 

mountainous areas, surveying usually follows drainages and is dictated by the terrain. 

Visible forest health damage includes tree mortality and 

foliar damage from the current year. Tree mortality is 

typically attributed to bark beetles, balsam woolly 

adelgid, animal feeding, root disease and select abiotic 

factors such as drought and yellow cedar decline. Tree 

mortality and defoliation are detected by distinct changes 

in foliage colour. With tree mortality, the complete tree 

crown will appear as different shades of red and/or 

brown. Trees with current year foliar damage caused by 

insect feeding, foliar pathogens and select abiotic factors 

will have foliage that appears faded (pink tinges) and 

may not be uniform across the crown. 

Small clumps of up to 50 dead or dying trees are mapped 

as a point (spot infestation). When digitized, a point of 1ï

30 trees is delineated to 0.25 ha and a point with 31ï50 

trees as 0.5 ha, and the impacted area is assigned with 

ósevereô intensity rating. Polygons are used to delineate 

      Western balsam bark beetle damage 

larger, continuous areas of impact and the surveyor assigns the severity rating based on the proportion of 

trees affected (Table 2). Points or polygons are used to capture tree mortality and polygons are usually 

used to map foliar damage, with some exceptions. In mixed stands with scattered deciduous components, 

foliar damage can be mapped as a point (i.e. Venturia twig blight damage may only affect a clump of less 

than 50 trees). For each forest health factor, surveyors record host, damaging agent (using a three digit 

code
13

, extent (point or polygon) and severity. 

All forested lands are surveyed, regardless of land ownership and surveys are carried out using the 

standardized Provincial Aerial Overview Survey Protocols
14

. As sketch mapping is completed on each 

mapsheet, surveyors transfer the mapped points and polygons onto clear Mylar mapsheets. The Mylars 

are then digitized, reviewed and a final annual dataset and geodatabase are published on the public FOR 

FTP site
15

. 

  

                                                      
13

 https://www.for.gov.bc.ca/hfp/publications/00026/fs708-14-appendix_d.htm#ad_29 
14

 https://www2.gov.bc.ca/gov/content/industry/forestry/managing-our-forest-resources/forest-health/aerial- 

overview-surveys/methods 
15

 https://www.for.gov.bc.ca/ftp/HFP/external/!publish/Aerial_Overview/ 
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Table 2: Aerial overview survey severity rating classes for capturing current forest health damage. 

Disturbance Type Severity Class Description 

Tree mortality  

(including bark beetles, 

abiotic factors, and 

animal damage) 

Trace <1% of trees in the stand recently killed 

Light 1-10% of trees in the stand recently killed 

Moderate 11-29% of trees in the stand recently killed 

Severe 30-49% of trees in the stand recently killed 

Very Severe 50%+ of trees in the stand recently killed 

Foliar  damage 

(including defoliating 

insects and foliar disease 

damage) 

Light 

Some branch tip and upper crown defoliation, barely visible 

from the air. 

Moderate 
Thin foliage, top third of many trees severely defoliated, 
some completely stripped 

Severe 

Bare branch tips and completely defoliated tops, most trees 

sustaining >50% total defoliation 

Decline syndromes 

Light 

Decline with no mortality - the first detectable stage, 

characterized by thin crowns and no individuals without 

visible foliage 

Moderate 

Decline with light to moderate mortality - thin crowns are 

accompanied by individuals devoid of foliage. Greater than 

an estimated 50% of individuals have some foliage. 

Severe 

Decline with heavy mortality - crowns are very thin and 

greater than 50% of standing stems are devoid of foliage. 

 

Further details on AOS standards, methods, survey limitations and data capture, and a list of pest codes 

are outlined in the Forest Health Aerial Overview Standards for British Columbia report
16

. 

 

Elk valley spruce beetle damage 

  

                                                      
16

https://www.for.gov.bc.ca/ftp/HFP/external/!publish/Aerial_Overview/Data_stds/AOS%20Standards%202019.pdf 
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Coast Area 

The Coast Area includes two regions: West Coast (Arrowsmith, Great Bear Rainforest North and South, 

Haida Gwaii, North Island and Pacific TSAs) and South Coast (Fraser, Soo, Sunshine Coast and Pacific 

TSAs) Regions. Twenty-one forest health factors, covering just over 226,468 ha were mapped in the 

Coast Area. Haida Gwaii was not surveyed due to a fuel shortage that made fuel shipping logistics 

complex; however, this area will be prioritized for the 

2025 program.  

In 2024, the South Coast experienced the largest western 

spruce budworm outbreak ever recorded since 

monitoring began on the coast. Western spruce budworm 

affected just over 164,000 ha in Soo and Fraser TSAs 

(Table 3). A balsam fir sawfly outbreak in and around 

the north end of Strathcona Park in North Island TSA 

affected nearly 6,000 ha. 

Western spruce budworm defoliation, Fraser Canyon 

 

Table 3: Insect defoliation mapped as hectares affected for the South and West Coast Regions in 2024. 

Only the West Coast Region portion of affected area in Great Bear North TSA is shown. 

  Hectares affected 

Region TSA 

Balsam fir 

sawfly 

Western spruce 

budworm 

West Coast Arrowsmith 0 0 

 GBR North 0 0 

 GBR South 0 0 

 North Island 5,941 0 

 Pacific 0 0 

South Coast Fraser 0 103,198 

 Soo 0 61,069 

 Sunshine Coast 0 0 

 Pacific 0 0 

 Coast Area Total 5,941 164,267 

 

 
Western spruce budworm defoliation, Manning Park 
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Western balsam bark beetle affected the second largest area (> 40,000 ha), the majority occurring in the 

West Coast portion of Great Bear Rainforest North TSA (approx. 35,900 ha; Table 4). The overall 

incidence of mapped western balsam bark beetle decreased on Vancouver Island and increased on the 

Sunshine Coast. Low levels of mountain pine beetle, Douglas-fir beetle and spruce beetle were also 

mapped (Table 4). Wildfire and drought levels were down considerably from last year (Table 5). 

Table 4: Western balsam bark beetle, mountain pine beetle, Douglas-fir beetle and spruce beetle damage 

mapped by TSA, as hectares affected in 2024. Only the West Coast Region portion of affected area in 

Great Bear North TSA is shown.  

  Hectares affected 

Region TSA 

Western balsam 

bark beetle 

Mountain pine 

beetle 

Douglas-fir 

beetle 

Spruce 

beetle 

West Coast Arrowsmith 1,955 < 1 31 0 

 GBR North 35,914 3,045 2 104 

 GBR South 26 0 1 0 

 North Island 2,296 2 139 0 

 Pacific 401 0 0 0 

 Total 40,592 3,047 173 104 

South Coast Fraser 237 0 10 177 

 Soo 61 58 11 110 

 Sunshine Coast 552 92 52 < 1 

 Pacific 0 0 0 0 

 Total 850 150 73 287 

 Coast Area Total  41,442 3,197 246 391 

 

 

Western balsam bark beetle, current and grey attack, Strathcona Park 
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Table 5: Major abiotic forest health factors mapped by TSA as area affected for the West and South 

Coast Regions in 2024. Only the West Coast Region portion of affected area in Great Bear North TSA is 

shown. 

  Hectares affected 

Region TSA 

Yellow cedar 

decline Wildfire 

Post-fire 

mortality 

All 

drought 

Drought 

mortality 

West Coast Arrowsmith 0 240 54 88 42 

 GBR North 4,095 8 750 0 1 

 GBR South 231 1 0 2 < 1 

 North Island 0 0 143 21 5 

 Pacific 401 0 31 0 0 

 Total 4,727 249 978 111 48 

South Coast Fraser 0 204 547 57 57 

 Soo 0 2,286 181 6 6 

 Sunshine Coast 0 98 0 56 55 

 Pacific 0 1 0 1 1 

 Total 0 2,589 728 120 119 

 Coast Area Total 4,727  2,838  1,706  231     167 

 

West Coast Region 

The West Coast portion of the Aerial Overview Surveys was conducted between July 9
th
 and September 

9
th
, 2024. The surveys were completed in 57 hours, over 9 flight days. All surveys were conducted by 

Aaron Bigsby, Matthew Thompson, Aga Duszynska, Emma Law and Marissa Hallaway of B.A. 

Blackwell and Associates Ltd. A Cessna 206 was utilized for the flights and operated by Glacier Air. 

Arrowsmith  TSA 

Western balsam bark beetle was the most significant forest health factor mapped in Arrowsmith TSA 

(1,955 ha), occurring primarily in the southeastern portion of Strathcona Park (Table 4). It was not 

detected in 2023. White pine blister rust was mapped at 473 ha, up from 99 ha in 2023. Wildfire affected 

240 ha (Table 5). 

West Coast portion of Great Bear Rainforest North TSA 

GBR North TSA is located within both the West Coast and Skeena Regions. Only the portion within the 

West Coast Region is summarized here. Approximately 34,500 ha of western balsam bark beetle were 

mapped, down slightly from 35,600 ha mapped in 2023. Just over 3,000 ha of mountain pine beetle were 

mapped, up from 1,833 ha in 2023. Only 104 ha of spruce beetle were recorded, down from 242 ha in 

2023 (Table 4).  

Major abiotic factors affecting GBR North TSA included yellow cedar decline (4,095 ha), post fire 

mortality (750 ha), and flooding (127 ha). This year, the area mapped as yellow cedar decline was 

approximately three times greater than in 2023. Post fire mortality was mapped at 29 ha in 2023. In 

contrast, this year, 750 ha were affected, due to the unprecedented number of fires last year 

(approximately 58,000 ha). In 2024, only 8 ha of wildfire were mapped (Table 5).  
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Great Bear Rainforest South TSA 

The only forest health factor of note in GBR South was yellow cedar decline, which was mapped on 231 

ha, compared to just over 1,000 ha in 2023 (Table 5).  

North Island TSA 

Balsam fir sawfly was the major forest health factor mapped in North Island TSA (Table 3). Most 

defoliation occurred in and around Strathcona Park. Although the area mapped was approximately half 

that of 2023, this yearôs defoliation occurred at slightly lower elevation, impacting previously unaffected 

young plantations. 

As was the case in adjoining Arrowsmith TSA, western balsam bark beetle saw a sharp increase in area 

mapped (2,296 ha), most of which was located in the northern portion of Strathcona Park. Douglas-fir 

beetle polygons were also mapped on the western side of Buttle Lake in Strathcona Park and in Marble 

River Park, and spots were mapped along the Davie and Salmon Rivers (Table 4). Some post fire 

mortality was also mapped (143 ha) (Table 5).  

 

Balsam fir sawfly-affected block in North Island TSA 

Coast Area portion of Pacific TSA 

Pacific TSA covers approximately 698,000 ha and comprises old tree farm licences taken back by the 

province in 2009. It includes many small blocks spread throughout the West Coast, South Coast, and 

Skeena Regions. B.C. Timber Sales is the major operator in the TSA. Within the Coast Area, most blocks 

are located in the West Coast Region. In previous AOS reports, Pacific TSA blocks were combined with 

their surrounding TSAs, making it difficult to estimate non recoverable losses for timber supply reviews. 

This summary paragraph covers the West and South Coast portions of Pacific TSA. Western balsam bark 

beetle and yellow cedar decline (401 ha each) were the major forest health factors mapped. Most western 

balsam bark beetle occurred in block 27 (Port Alberni). All of the yellow cedar decline was mapped in 

block 25 (Namu). A small amount of post fire mortality (31 ha) was mapped in block 18 (Tsitika River).  
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South Coast Region 

The South Coast portion of the Aerial Overview Surveys were conducted between July 25
th
 and August 

28
th
, 2024. The surveys were completed in 38.2 hours, over 7 flight days. All surveys were conducted by 

Aaron Bigsby, Matthew Thompson, Aga Duszynska and Emma Law of B.A. Blackwell and Associates 

Ltd. A Cessna 206 was utilized for the flights and operated by Glacier Air. 

Fraser TSA 

In 2024, Fraser TSA experienced its second year of a western spruce budworm outbreak, with 103,198 ha 

mapped (Table 3). The area affected was roughly seven times larger than in 2023. The outbreak moved 

further south and west, affecting areas around Harrison Lake and Chilliwack Valley for the first time. An 

unknown foliar disease, suspected to be powdery mildew, was mapped on big leaf maple (738 ha). 

Unfortunately, no ground checking was done to confirm the cause. Small amounts of western balsam bark 

beetle (237 ha) and spruce beetle (177 ha) were mapped (Table 4). Other mapped forest health factors 

included post fire mortality (547 ha) and wildfire (204 ha) (Table 5).  

Soo TSA 

The western spruce budworm outbreak in Soo TSA increased for the third consecutive year to just over 

61,000 ha, a three-fold increase from 2023. The outbreak initially started in the upper Lillooet and 

Birkenhead Park area and has been spreading southward. A small amount of spruce beetle was mapped 

(110 ha, Table 4). Wildfire was mapped over 2,286 ha, down from approximately 4,000 ha seen in 2023 

(Table 5). However, this TSA had much higher levels of wildfire than any other Coast Area TSAs this 

year. Post fire mortality was also higher due to the 2023 fires at 181 ha.  

Sunshine Coast TSA 

Western balsam bark beetle was the only forest health factor affecting more than 100 ha in Sunshine 

Coast TSA (552 ha, Table 4), up from 130 ha mapped in 2023.  

 

 

Snowy Coast Mountains 
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South Area 

Introduction  

The 2024 surveys were completed between July 13
th
 and September 6

th
 (Table 1). Flying conditions were 

generally good, but there were occasional challenges due to smoke and wildfires, and restricted flying 

zones. A total of 334.8 hours of fixed-wing aircraft flying time over 59 days were required to complete 

the surveys, covering all areas within the Cariboo (CAR), Thompson Okanagan (TOR), and Kootenay 

Boundary (KBR) Natural Resource Regions. These three Regions cover more than 25 million hectares, of 

which over 15 million hectares are forested. 

 

Barbara Zimonick and Karen Baleshta with pilot Tom Turner of Cariboo Air 

 

 

South Area Summary of Mapped Damage Agents 

Twenty-eight unique damage agents were mapped during the 2024 surveys, compared to 21 in 2023 and 

28 in 2022, affecting approximately 1,499,708 hectares (including Cascadia TSA) of forest over 14 

Timber Supply Areas (TSAs). Cascadia TSA is described separately and is not included in the Appendix. 

Damage mapped in 2024 increased by 332,609 hectares (a 22% increase) from 2023, despite having 

fewer wildfires (see Appendix). A significant proportion of recorded damage was due to defoliator 

activity (895,226 ha) and drought (242,272 ha) (Figure 5), with fire affecting less of the landscape 

(154,396 ha) than in 2023 (313,477 ha) (Figure 5; see Appendix). In Figure 5, damage agents were 

grouped into generic, descriptive categories. For example, drought includes drought causing mortality; 

drought causing only foliar symptoms; and mortality from woodborers. Woodborer damage, coupled with 

bark stripping by woodpeckers, continued to kill scattered patches of trees in the South Area, affecting 

4,823 ha (see Appendix). 
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Figure 5: Proportion of hectares damaged in southern B.C. in 2024 by major biotic and abiotic agents 

 

Total area affected by bark beetles remained static, with 177,520 ha damaged, a decline of 1,462 ha from 

2023. The difference in damage caused by the four major bark beetles (Douglas-fir beetle, spruce beetle, 

mountain pine beetle, western balsam bark beetle) varied within regions and TSAs (Figure 6; see 

Appendix). Western balsam bark beetle continued to affect the largest area of forested land in the South 

Area, with 119,854 ha mapped over the three regions. The majority of area affected was mapped as trace 

(<1% of trees in the stand recently killed) or light (1-10% of trees in the stand recently killed). The total 

area affected by western balsam bark beetle declined by 6,476 ha (5%) from 2023. However, notable 

increases were observed in Cranbrook (14,395 ha), Golden (12,842 ha), and Invermere (14,686 ha) TSAs 

(see Appendix). In the Thompson Okanagan Region, all but Lillooet TSA saw substantial declines in area 

infested, yet there were still significant areas of active beetle, ranging from almost 12,000 ha in Lillooet 

TSA to over 24,000 ha in Kamloops TSA. 

Spruce beetle remained at low levels throughout the southern interior, with only 3,966 ha mapped in 

2024. Lillooet TSA had the most active spruce beetle (1,613 ha). Most of these infestations were mapped 

as trace. 

 

Western spruce budworm defoliation, Lillooet TSA 
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Douglas-fir beetle levels declined in 10 TSAs for a total of 12,395 ha affected. Williams Lake TSA was 

the only TSA with a noticeable increase in beetle-caused mortality. The number of hectares affected 

increased from 1,733 ha in 2023 to 6,435 ha (98% mapped as moderate) (see Appendix). All other areas 

had low level, scattered patches of Douglas-fir beetle. However, this could change in 2025 as the beetle 

moves out of wildfire settings into green landscapes. AOS mappers cannot easily discern between post- 

fire mortality and beetle-killed trees within wildfire perimeters. 

The total area affected by mountain pine beetle increased from 33,394 ha in 2023 to 40,578 ha. Of the 12 

TSAs with mountain pine beetle activity, 7 had slight increases over 2023. Mountain pine beetle levels in 

Williams Lake TSA increased by 6,662 ha to 23,979 ha (most were mapped as trace polygons). Chronic 

mountain pine beetle infestations persist in Cranbrook, Invermere and Lillooet TSAs. 

Damage caused by insect defoliators more than doubled in area affected, with 895,226 ha of mapped 

defoliation in 2024. The increase was due to the rapid and extensive growth of western spruce budworm 

populations throughout the Thompson Okanagan Region and southern parts of the Cariboo Region 

(Figure 7). The budworm infestation was observed in low elevation Douglas-fir stands, to higher 

elevation mixed species stands containing Douglas-fir, spruce and subalpine fir, as well as in young 

Douglas-fir plantations and mature forests. The largest expansion of this budworm outbreak was seen in 

Merritt TSA with 414,977 ha affected, of which 27% was mapped as severe defoliation and 42% as 

moderate defoliation. 

The western hemlock looper outbreak crashed with only remnants of defoliation mapped on 431 ha in 

three TSAs (Kootenay Lake, Revelstoke, Okanagan) (see Appendix). Light defoliation by two-year cycle 

budworm was mapped on 331 ha in Quesnel TSA.  

There was a 5-fold decline in the area defoliated by 

aspen serpentine leafminer, with only 3,461 ha 

defoliated in Quesnel and Williams Lake TSAs. Pine 

needle sheathminer was detected in Williams Lake, 

Kamloops and Merritt TSAs affecting 4,525 ha. There 

has been no defoliation by this insect in the South Area 

since 2018. 

Drought and drought related damage comprised 16% 

(242,272 ha) of all damage recorded in 2024 in the 

southern interior, compared to 23% in 2023 (Figure 5). 

About 97% of the damage was recorded as foliar 

damage rather than mortality or woodborer infestation. 

Drought symptoms were observed in many transitional ecosystems such as the moist, cool Interior 

Douglas-fir ( IDF) subzones and Interior Cedar Hemlock (ICH) zone. Often root disease and drought are 

present in the same stand, exacerbating mortality or decline.  

Woodborer-caused mortality remains difficult to identify in aerial overview surveys because affected 

trees shed their needles rapidly after winter and bark removal by woodpeckers hastens the drying of trees. 

Aerial symptoms are often indistinguishable from past yearsô Douglas-fir beetle mortality. The area 

impacted by wildfires declined by 50% from 2023 to 154,396 ha. Post-fire mortality also declined to 

4,386 ha affected. 
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Larch needle blight was mapped in 4 TSAs in the Kootenay Boundary Region, affecting 15,811 ha of 

larch. A very small amount of Dothistroma needle blight was detected on 35 ha of young lodgepole pine 

in the north section of the Quesnel TSA, east of the Fraser River. Other miscellaneous damage was 

mapped, including cedar flagging, flooding, slides, windthrow and animal damage (see Appendix) over 

1,283 ha. 

 

Figure 6: Hectares affected by the four major bark beetles in the South Area for the past 10 years. 

 

 

Western spruce budworm defoliation and western balsam bark beetle damage near Princeton. 
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Figure 7: Map showing 2023 (grey) and 2024 (red) western spruce budworm defoliation. 
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Cascadia TSA 

Cascadia TSA is located in northwest, central, and southeastern B.C. This TSA comprises 11 timber-

supply blocks that are managed by four B.C. Timber Sales business areas. In the South Area, Cascadia 

blocks are dispersed within Arrow, Revelstoke and Quesnel TSAs (Figure 8). Western balsam bark beetle 

was the main disturbance agent in 2024, affecting high elevation subalpine fir stands in spots and small 

patches in the southern portion of Cascadia TSA (Table 6). Minimal Douglas-fir beetle and spruce beetle 

were observed. In Block 8 (within Quesnel TSA), Dothistroma needle blight was mapped on 41 ha of 

young lodgepole pine (Table 6) east of the Fraser River. A large area of western balsam bark beetle was 

mapped in Block 7, east of Ahbau Lake. 

Table 6: Area affected (sum of spots and patches) in 2024 by damaging agents in Cascadia TSA. 

 

Area of infestation (ha) 

Damaging Agent Trace Light  Moderate Severe Total 

Douglas-fir beetle 26 49 0 4 79 

Spruce beetle 0 0 32 0 32 

Mountain pine beetle 0 0 0 1 1 

Western balsam bark beetle 114 2,093 107 2 2,316 

Western hemlock looper 0 31 22 0 53 

Drought-general, foliage loss 0 0 67 17 84 

Fire 0 0 0 1,441 1,441 

Dothistroma needle blight 0 0 41 0 41 

Total 140 2,173 269 1,465 4,047 

 

 
Figure 8: Cascadia TSA (red). 
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Insect Defoliators, General 

Methods used to monitor defoliator populations 

There are several methods used to monitor or predict defoliator populations. Brief descriptions of the 

most regularly used methods are described below, while information that is more detailed is provided 

within separate defoliator sections. 

Methods include: 

1. Aerial overview and detailed mapping of defoliation - provides the most current information on 

extent and severity of defoliation. Detailed aerial surveys are conducted when planning control 

programs.  

2. Annual trapping with pheromones at permanent sample sites (PSSs) - provides data that can 

highlight trends in populations and be used to predict imminent defoliation. Trapping is conducted 

annually for Douglas-fir tussock moth and western hemlock looper. 

3. Three-tree beatings - an assessment of species richness and abundance. This technique is conducted 

annually to collect defoliator larvae at PSS (often coupled with moth trapping). Three-tree beatings 

are conducted at Douglas-fir tussock moth and western hemlock looper PSSs throughout the 

southern interior and at an additional thirteen PSSs established in the East Kootenays to monitor 

western spruce budworm and other defoliating insects. 

4. Egg mass surveys - conducted late summer or fall. These surveys provide an estimate of predicted 

defoliation (defoliator population) in the next season. Egg mass surveys are most often conducted 

for western spruce budworm and Douglas-fir tussock moth, and occasionally western hemlock 

looper, as part of the planning process for control programs. 

Approximately 890,000 ha of deciduous and coniferous forests were impacted by insect defoliators, a 

significant increase from the 384,256 ha affected in 2023. Conifer defoliation increased more than two-

fold, and deciduous defoliation continued to decline with a 4.5-fold decrease in hectares affected from 

2023 (Figure 9). Aspen serpentine leafminer (Phyllocnistis populiella) was the only deciduous 

defoliating insect recorded in 2024 (3,461 ha). 

Three species of coniferous defoliators were recorded, with western spruce budworm (Choristoneura 

freemani) affecting the largest area of southern interior forests. Western spruce budworm levels increased 

dramatically in both 2023 and 2024 throughout the southern interior (Figures 7 and 10), particularly in 

Merritt, Kamloops and Lillooet TSAs, with close to 881,000 ha infested (Figure 10). This continuing, 

exponential increase in extent and severity of defoliation shows that B.C. is well into the next outbreak 

cycle and should anticipate further expansion in 2025. Populations increased in the Cariboo, but the area 

affected only accounted for 28% of the total hectares defoliated in the southern interior. 100 Mile House 

TSA had the most substantial increase, with 141,935 ha defoliated, an increase of 74% over 2023. 

Quesnel TSA increased by 169 ha to 1,380 ha, and defoliation in Williams Lake TSA increased 1.5-fold 

to 51,104 ha. Only 431 ha of western hemlock looper defoliation (Lambdina fiscellaria lugubrosa) were 

mapped over 4 TSAs, and 331 ha of defoliation by the two-year cycle budworm (Choristoneura biennis) 

were mapped in Quesnel TSA. 
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Figure 9: Areas affected by deciduous and coniferous insect defoliators 2000-2024. 

 

 

Western spruce budworm Choristoneura freemani 

Western spruce budworm defoliation was mapped in all seven TSAs in the Cariboo and Thompson 

Okanagan Regions in 2024 (see Appendix), for a total of 886,478 ha defoliated. All TSAs had an 

increase in area defoliated, with Merritt TSA sustaining the most damage at 414,977 ha affected (Figures 

10 and 12; see Appendix). Over 100,000 ha were mapped as severe. About 84% of all budworm 

defoliation mapped this year occurred in the Cariboo and Thompson Okanagan Regions, at 19% and 65% 

respectively. A critical difference in this outbreak compared to the 2001-2012 outbreak (Figure 11) is that 

many areas with young Douglas-fir plantations are infested and suffering severe defoliation. Younger 

trees have a higher proportion of new-to-old foliage, which feeding budworm larvae prefer. Therefore, 

proportionally higher levels of foliage are consumed on young trees compared to older, mature trees. The 

outbreak has expanded to the south and southwest of the province, impacting a range of elevations and 

host species; ranging from stands of pure Douglas-fir at low elevations to those stands containing 

mixtures of Douglas-fir, spruce and subalpine fir at higher elevations. In addition to Merritt TSA, 

Kamloops, Lillooet and 100 Mile House TSAs also had substantial areas of defoliation, with well over 

100,000 ha affected in each TSA. 

  

Western spruce budworm defoliation in young and mature Douglas-fir stands 
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Figure 10: Hectares affected by western spruce budworm in four TSAs of the Thompson Okanagan 

Region (2012-2024). 

 

 

Figure 11: Hectares affected by western spruce budworm in British Columbia (1909-2024), highlighting 

major outbreak periods. 

The outbreak in Williams Lake and 100 Mile House TSAs is located from Chimney Creek east to Lac la 

Hache, and south to Horse Lake, Chasm, Kelly Lake and the Pavilion Mountains. The infestation crosses 

into Lillooet and Kamloops TSAs with stands near Pavilion, Veasy Lake, McLean Lake and the 

Bonaparte River heavily infested. Further south in Kamloops TSA, stands along Highway 97D (highway 

to Logan Lake) have been defoliated, as well as near Gump Lake, Paska Lake and Walloper Lake (Figure 

12). 
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In the Thompson Okanagan Region, the area affected by western spruce budworm increased over 3-fold, 

with the greatest increases in hectares defoliated mapped in Merritt TSA, which saw a 277,799 ha 

increase over 2023. Areas in the Coldwater-Spius-Prospect Creek area south of Canford expanded from 

the 2023 infestation. New defoliation was recorded in the Brookmere to July Mountain area; Mount 

Thynne to Missezula Lake; and south to Alison and Otter Lakes. Defoliation intensified on Iron Mountain 

and in areas near Kingsvale and Pothole Creek. The infestation was severe in mixed species stands 

(Douglas-fir, spruce, subalpine fir) along the Tulameen River and was very visible while travelling south 

along the Coquihalla Highway into the Coast Region (Figure 12). 

In Kamloops TSA, defoliation persisted in the 2023 mapped areas along Meadow Creek to Logan Lake, 

expanding around Jim Black Lake. New areas of defoliation were mapped north of Kamloops Lake near 

Copper Creek, Deadman Creek, and Pavilion Lake, and north to Maiden Creek. This population 

continued into Lillooet TSA where patches that were mapped in 2023 expanded. Other areas of note in 

Lillooet TSA were along the Duffy Lake corridor, on the south of Seton and Anderson Lakes. Continued 

expansion was observed in the Carpenter Lake and Gold Bridge areas (Figure 12). 

  
Figure 12: Map showing 2024 western spruce budworm defoliation (light green) in southern B.C. 
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2024 Spray Program 

The Cariboo and Thompson Okanagan Regions conducted a spray program to reduce western spruce 

budworm populations and mitigate budworm damage within targeted areas in 100 Mile House, Kamloops 

and Merritt TSAs. All designated areas were treated with the biological insecticide Foray 48B (Bacillus 

thuringiensis var. kurstaki; P.C.P. No. 24977) at 2.4 litres per ha. Western Aerial Applications Ltd. 

conducted the aerial applications, using one 315B Lama helicopter, two Hiller UH12ET helicopters, and 

one 206B Jet Ranger helicopter, each equipped with four Beecomist 361 ultra-low volume hydraulic 

sprayers. In Kamloops and Merritt TSAs, 13 blocks of high priority Douglas-fir stands were treated June 

25 ï June 28, 2024, for a total of 22,479 ha sprayed (Table 7; Figure 13). Operations were conducted 

from nine staging areas within close proximity to spray blocks under optimal spray conditions. The 

Cariboo Region sprayed 15,000 ha over five blocks from June 29 ï July 2, 2024 within 100 Mile House 

TSA. The total area sprayed was 37,479 ha. 

Table 7: 2024 western spruce budworm spray blocks in the Cariboo and Thompson Okanagan Regions, 

showing block location, hectares treated, litres of B.t.k. applied, and treatment date. 

 

 

  

Cariboo Region 

100 Mile House TSA Ha Litres B.t.k. Dates sprayed 

1. 100 Mile W 9,106 21,854 Jun 29-Jul 2 

2. 100 Mile S 382 917 
 

3. Lone Butte 418 1,003 
 

4. 70 Mile 4,136 9,926 
 

5. Chasm 958 2,299   

sub-total 15,000 36,000 

 
Thompson Okanagan 

Region -Merritt TSA  Ha Litres B.t.k. Dates sprayed 

1. Swakum 3,697 8,873 27-28 Jun 

2. Kentucky-Shea Lake 3,295 19,000 28-Jun 

3. Kentucky 2,272 

 

27-Jun 

4. Kentucky 1,294 

 

28-Jun 

5. Kentucky 799 

 

28-Jun 

6. Mamit Lake 2,130 5,000 26-Jun 

sub-total 13,487 32,873   

Kamloops TSA Ha Litres B.t.k. Dates sprayed 

7. Cache Creek 2,915 7,000 25-26 Jun 

8. Ashcroft 1,773 5,000 25-Jun 

9. Cultus-Stinking Lake 1,950 4,700 25-Jun 

10. Hat Creek (NE) 866 2,078 26-Jun 

11. Hat Creek (SE) 396 

 

25-Jun 

12. Hat Creek (NW) 646 

 

25-Jun 

13. Hat Creek (SW) 446   25-Jun 

sub-total 8,992 18,778   

2024 South Area total 37,479 87,651   
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Figure 13: 2024 western spruce budworm spray blocks in the Thompson Okanagan Region (left) and 

Cariboo Region (right). 

 

Lama helicopter leaving Loon Lake staging site 
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Efficacy assessment 

Pre- and post-spray larval sampling is conducted to quantify budworm larval density prior to and after 

B.t.k. treatment. This allows us to estimate the mortality attributable to the treatment. In 2024, pre- and 

post-spray larval sampling was conducted in three treated and two control (untreated) areas in Kamloops 

TSA, which had comparable western spruce budworm populations. Pre-spray sampling was done the day 

prior to B.t.k. treatment, while post-spray sampling was done at 5-7 day intervals post-treatment (Tables 7 

and 8; Figure 14). 

Table 8: Pre- and post-spray sampling results for three spray blocks and two untreated areas with 

comparable western spruce budworm populations prior to B.t.k. treatment. The percent mortality is 

shown for each sample area. 

Kamloops TSA blocks Treatment 

% mortality 

Post-1 Post-2 Post-3 

Cache Creek B.t.k. 71.7 90.1 94.6 

Cache Creek control 42.8 64.7 70.5 

Hat Creek NE-1 B.t.k. 86.6 94.4  

Hat Creek NE-2 B.t.k. 90.9 92.1  

Hat Creek NE control 39.2 pupated 

 

 

Figure 14: Average density of live western spruce budworm larvae inside (B.t.k.) and outside (control) 

three treatment areas at pre- and post-spray sampling times. 

Budworm larval density at the pre-spray sampling time ranged from 74 to over 350 larvae per m
2
 foliage, 

with an average (± standard error) of 165.5 ± 46.4 live larvae per m
2
 foliage. These larval densities were 

high, yet representative of the targeted treatment areas. Figure 15 compares pre-spray larval densities for 

years when B.t.k. spray programs were conducted. Larval density in 2024 was comparable to the outbreak 

periods of 2011-2014 and 2019-2020. Such high larval populations cause significant damage to host trees 

and are the reason that mitigation measures are warranted. Post-spray sampling was done until greater 

than 50% of larvae were in the pupal stage. Over 90% mortality was achieved on all treatment sites. 

Natural mortality also occurs as insects develop. 
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Figure 15: The average number (±standard error) of live western spruce budworm larvae per m

2
 foliage 

at pre-spray sample times is shown for years when B.t.k. treatment and larval sampling were done. 

  

 

 

 

                   Pre- and post-spray sampling crew  Various larval instars 
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Defoliation predictions for  2025 

Fall egg mass sampling enables Forest Health specialists to predict defoliation levels in the following year 

and decide whether stands will require B.t.k. treatment. Current, historic, and predicted defoliation are 

taken into consideration when determining population trends, as well as which areas are most at risk for 

ongoing defoliation and damage. 

In 2024, 222 sites were sampled for western spruce budworm egg masses in the South Area, while 10 

sites were sampled in the Coast Region (Table 9). Defoliation estimates are based on the number and 

density of egg masses found. Sampling results suggest that western spruce budworm will continue to be 

in outbreak mode in the Coast Region in 2025. In the South Area, one hundred and five (47%) sites 

predicted no defoliation in 2025, while 46% predicted light, and 6% predicted moderate defoliation. All 

105 sites where no defoliation is predicted are located in the Cariboo and Kootenay Boundary Regions. In 

contrast, 100% of sites sampled in the Thompson Okanagan Region can expect some level of defoliation 

(Table 9). The highest egg mass densities were recorded in Merritt and Kamloops TSAs, particularly in 

the Prospect Creek, Midday Valley and Maka-Murray Creek areas. Sites near Ashcroft and Veasy-

Pavilion Lake also had significant egg mass counts. In 2025, a spray program of up to a total of 40,000 ha 

is planned for priority areas in Kamloops and Merritt TSAs, as well as select sites within 100 Mile House 

TSA. 

Due to the physical constraints of egg mass sampling, budworm populations can often be underestimated. 

Most egg masses are deposited in the mid- to upper crown of overstory trees, often beyond the reach of 

the telescoping pruner poles used in the sampling process. 

  

Western spruce budworm egg masses -eclosed 

 

Western spruce budworm defoliation in young and mature stands 
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Table 9: Fall 2024 western spruce budworm egg mass sampling results from the Cariboo, Thompson 

Okanagan, Kootenay Boundary and South Coast Regions. The number of sites indicating nil, light or 

moderate defoliation for 2025 is listed by TSA, with the average and maximum number of egg masses 

per 10m
2
 foliage per tree (10 trees sampled per site) found at a site. Nil = 0 egg masses; Light = 1-50 egg 

masses; Moderate=51-150 egg masses.  

 

 

2025 predicted 

defoliation (No. sites) Total # 
sites 

No. egg masses/  

10 m
2
 foliage 

Region TSA Nil Light Moderate Avg. Max. 

Cariboo 100 Mile House 20 10 0 30 7.2 49.8 

 Williams Lake 67 2 0 69 0.6 17.2 

 Total 87 12 0 99   

Thompson Okanagan Kamloops 0 19 2 21 19.6 58.6 
 Merritt 0 68 12 80 26.8 76.5 

 Okanagan 0 4 0 4 19.7 39.0 

 Total 0 91 14 105   

Kootenay Boundary Boundary 18 0 0 18   

South Coast Fraser 5 0 0 5 0 0 

 Soo 0 0 5 5 66.2 93.0 

 Total 5 0 5 10   

 Total 105 103 14 232   

 

East Kootenay Permanent Sample Sites 

Since 2007, thirteen permanent sample sites in the East Kootenays (initially installed by the Forest Insect 

and Disease Survey Unit of Forestry Canada) have been monitored for the incidence of western false 

hemlock looper, Nepytia freemani, and western spruce budworm, Choristoneura freemani (Figure 16). 

Historically, the East Kootenays have incurred very little damage due to western spruce budworm. 

However, given climate change and Douglas-fir encroachment throughout the Rocky Mountain Trench, 

conditions may become more favorable for defoliation. 

In 2024, only four defoliator larvae were observed. Western spruce budworm populations remained low, 

with only two larvae found in two plots; one west of Cranbrook in plot 15 and one west of Invermere in 

plot 52 (Figure 16). For the third consecutive year, no false hemlock looper larvae were collected. No 

defoliation was noted at any site. Defoliator diversity continues to be very low, with only two additional 

species observed: saddleback looper, Ectropis crepuscularia; and sawfly, Anoplonyx spp. 
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Figure 16: Permanent sampling site distribution in the Rocky Mountain Trench. 

 

Western hemlock looper, Lambdina fiscellaria lugubrosa 

Western hemlock looper defoliation was mapped on 431 ha in three TSAs compared to 67,956 ha in five 

TSAs in 2023, indicating the end of this outbreak cycle. In Okanagan TSA at the north end of Seymour 

River, remnants of defoliation were mapped on 305 ha. In Revelstoke TSA, very small spots of 

defoliation were observed near Jordan River, south of Frisbee Creek along the Columbia River, and near 

Bourne Creek. In Kootenay Lake TSA, 59 ha of defoliation on Idaho Creek, northwest of Duncan Lake 

were mapped.  

Trapping and three-tree beating 

Western hemlock looper and associated defoliators are monitored annually at permanent sampling sites 

using a combination of three-tree beating and/or moth trapping (six uni-traps placed per site) (Figure 17). 

Three-tree beatings and moth trapping were done at 16 sites in the Thompson Okanagan Region. In the 

Kootenay Boundary Region, three-tree beatings were done at 23 sites, and moth trapping at 10 sites. In 

the Cariboo Region, additional trapping sites were established in 2024 within Interior Douglas-fir forests, 

for a total of 21 sites; and in the South Coast Region this year, three traps per site were set up at 16 sites 

in 2024. In mid-July, traps were set-up and three-tree beatings were done concurrently. A 60 cm x 90 cm 

drop cloth and a 2.5-meter pole were used to beat tree branches and collect larvae. All defoliators, both 

primary and secondary, were recorded in the samples. Moth traps were collected late September through 

early October 2024. 
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The average number of western hemlock looper moths caught per trap has fluctuated at very low levels in 

the past three years, compared to trap catches during the outbreak years of 2019-2021. In 2024, the 

average number of moths per trap declined slightly in the Thompson Okanagan (30 moths per trap) and 

increased slightly in Kootenay Boundary (36 moths per trap) (Table 10). Prior to and during high 

defoliation years, moth catches ranged from at least 100 to over 2,700 moths per trap. 

 

Figure 17: Locations of western hemlock looper permanent sampling sites in the TOR, CAR and KBR. 

 

 
  














































































































