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Introduction

Background

Sincel1999,the Ministry of ForestfFOR) hascompletedaerialoverviewsurveys(AOS) eaclyear across

the provinceto capturecurrentandvisible foresthealth impactgausedy insectspathogensanimalsand

abiotic factors. The aerially captured data are supplemented with additional forest health information
collected from detailed helicopter survegsound surveys, insect trappifdree 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 haare 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, amdaaminimum of 80% of the
province (~76 million ha). Surveying is completed by certified contractors in each forest region (Coast,
Thompson Okanagan, Caribd@minecaNortheastSkeenaand Kootenay Boundary) between June and
September. Upon completiofi the survey, the spatial data are digitized, reviewed and collated. Data are
summarized by forest health factor, forest region and timber supply area Higde(1).
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Figure 1: British ColumbiaMinistry of ForestsTimberSupplyAreasand ForestRegionBoundaries

Note that Great Bear Rainforest North TSAiigdedin half by the West Coast Natural Resource
Region and th&keena Natural Resource Region.
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The AOS data are a valuable source of forest health information that is collectéidhiglyaand 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 noall foresthealthfactors producedistinct aerial signaturesAdditionally, visibility, survey

timing andthe elevationat which surveyingis completed,canresultin not capturingall forest health
damageand there can be variability in the spatial accuracy of mapped impaetAOS data is a coarse
dataset and the annually captured data are not cumulséi@e/ethods sectipn

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

land base This information is utilized for avariety of purposes by government agencies, industry,
academia and the public. The AOS is wused to gui d:¢
related to forest health, for input into timber supply analysesaadyses related to climate charand

carbon accounting. Additionally, the data are included as national indicators for sustainable forest
managementand as input in the National Forest Pest Strategy

This report summarizes the results of the 2024 AOS program, forest health opesgtimied, surveys
and research projects completed by each forest region.

Cessna 20@sed in aerial overview survey®emberton Regional Airport

°C a n a NaidnalForestDatabasehttp://nfdp.ccfm.org/en/index.php
! pestStrategyinformationSystemhttps://www.ccfm.org/wpcontent/uploads/2020/08/Ford2estKnowledge
CollectionrandExchangePestStrategylnformationSystem.pdf
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2024Summary

A total of 720.3hoursof fixed-wing aircraft flying time (includes surveying and ferrying tshever 21

dayswas completed between July"@&nd September 302024 {Table 1). 68,826,034 ha were flown,
amounting to 72.6% of B.C.6s | and base. Our annt
province; however, that target was not met in 2024 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.

Tablel: Aerial overview survey mapping completed in 2B24rained contractors across B.C.

Total

Flight Total Flight
Region SurveyWindow Days Hours Surveyor
WestCoast Jul 91 Sept9 9 57.0 B.A. BlackwellandAssociated.td.
SouthCoast Jul 251 Aug 28 7 38.2 B.A. BlackwellandAssociated.td.
Cariboo- Souh Aug 237 Sept 6 9 42.0  ZimonickEnterprises
Cariboo- North Jul 221 Aug 14 13 104.0 IndustrialForestryServiceltd.
KootenayBoundary  Jul 13i Aug 26 21 115.7 NazcaConsulting
ThompsorOkanagan Jul 167 Aug 19 16 73.1  Zimonick Enterprises
Ominecd Northeast Aug 1971 Sept 20 20 109.2 IndustrialForestryServiceltd.
Skeena Aug 17 Sept 9 26 181.1 HR GISolutions Inc/ Nazca Consulting

Total 121 720.3

2024 Forest Health|
Aerial Overview

Track Files

i b SN

Figure 2: Flight tracks for 2024 survey program




A total of 45 forest health agents caused 4,280,764 ha of mapped damage in 2024difigelamage
agents were barkeetles (1,699,861 hajlefoliators (1,197,567 ha), anwlildfires and post wildfire
mortality (1,093,230 ha (Figure 3). The majority of bark beetle damage was caused by western balsam
bark beetlg1,620,765 ha), mostly mapped aat e or | i ght severity | evel s.
season was significant, with over one million hectares affected, it was a marked decrease from the
historically high area ahenearly three million hectaresappedn 2023.
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Figure 3: Summary of forest health agents by leading forest health factors capturedA®$hetween
2013 and 2024displayed in millions ofdctares Damage is not cumulative over the years and pathogens
are not always visibler fully captured bythe survey.



A large, synchronous outbreak by western spruce budw@hari{stoneura freemajpaffected 1,050,755

ha of coniferous forests across the South and Coast.Aressoutbreak led to severe and noticeable
defoliation in many highly traffickedarts of the province, including the Fraser Valley, Manning Park,
Merritt, and Lillooet, among others. Aspen stands continue to experience widespread defoliation by aspen
serpentine leafminerPhyllocnistis populiella 84,470 ha) and large aspen tortri€hfristoneura
conflictang 28,108 ha), particularly in tHdorth Area

Just over 250,000 ha of drought and droughdted damage and mortality werecorded with the

majority mappedas foliar damage in the Thompson Okanagan Region. There were exteesiseofar
postburn 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 dlimn hectares (783,780 ha) mapped.

Westernbalsambark beetleis the most destructivepestof subalpinefir andis the primary driver of
succession in high elevation subalpine fir stands. After a peak in 2017 with 3.7M ha of mapped damage,
impacts havesteadily declined, with approximately620,765 ha mapped in 2024. It is still the most
damaging forest health agent by arEmre 4). The impacts of western balsam bark beetle are chronic
rather than immediate. Populations tend to build slowly, withefomnnual mortality rates than some
other bark beetles. However, cumulativestand mortality from this insect can be very high if
infestations persist (L. Maclauchlgmers. comm.). Historically, western balsam bark beetle impacts have
been light or trae in severity. Recently, and especially in the northern part of the prodngeater
number ofattacks are being mapped at medium severity.

Mountain pine beetleDendroctonus ponderospespruce beetlel). rufipennid, Douglasfir beetle D.
pseudotsugg) and western balsam bark beefleryocoetes confusislamage totaled 1,699,134 ha, a
notable decrease from 2023 levels at 2,321,97(Flgures 3 and 4. Steep declinesn mountain pine

beetle activity have occurred since 2015, with less than 50,000fdwed 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 othe most recent outbreak, which occurred largely in the Omineca and Skeena Regions. This
year, spruce beetlevas mapped under 20,000 Hagure 4). Approximately 100,000 ha of Dougtiis

beetle were mapped annually from 2021, affecting DouglaBr forests weakened by the effects of
widespread wildfire and drought. Since then, the area mappdbtaylasfir beetlehas been declining,

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

; j é»‘ ; “'gf. '\‘/ &

Mountain pine beetldamage Cranbrook Mountain
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Figure 4: Bark beetle damage captured by the aerial overview surveys from222u3

Detailed summaries of the leading damage agents are summarized by area. Summaryf rgpegisl
projects completed by the Forest Health Program specialists dreeduti this report.

Methods

The AOS is completed with small (minimum four seats), Wigg configuration aircraft that are
approved by FOR and meet all the requirements set out by Transport Canada. Surveying is conducted
when forest health factor sympts are most visible and flight conditions are suitable. Surveying is
completed between June aBdptembeby experienced, FOR Certified Surveydiis each region of the
province. The primary surveyor is typically seated in the front (next to the pilotisaedponsible 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 exéedrs in a

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

and flight tracks from each survey are collecteda weekly basiso monitor progress. The following
aircrafts were used to survey each region:

Coasti South:Cessn206

Coasti West:Cessn&®06
ThompsorOkanaganCessndaJ206G
Cariboo:Cessnd 82
KootenayBoundary:Cessn&837 Skymaster
OminecaandNortheastCessn206
SkeenaCessnd85

=4 =4 =8 -8 -8 -89

2FOR Certified Sirveyors 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 1:10080Q&xzeal
mapsheets (colour Landsat 8 satellite images with additional digital features). Surveying is conducted at
an aircraft speed between 140250 km/hour (depending on mapping complexitynd speed and
direction), at approximately00i 1,400 maboveground level. Over relativelfjat terrain,a gridis flown

with parallel linesbetween7 i 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 sedbabtic
factors such as droughtand yellow cedardedine. Tree
mortality anddefoliationaredetected byistinct 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, folimpathogens 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 pointiof 1

30 treesis delineated to 0.25 ha and a point with 31

trees as 0.5 ha, and the impact@aba is assigned with
6severed intensity rating. Pol

Western balsam bark beetle damage

larger, continuous areas of impactdthe surveyorassignsthe severityrating basedon the proportionof

trees affecteqTable 2). Points or polygons are uséea capture tree mortalitgnd polygons are usually
used to map foliar damage, with some exceptions. In mixed stands with scattered deciduous t®@mponen
foliar damage can be mapped as a point ienturiatwig blight damage may only affect a clump of less
than 50 trees). For each forest health factor, surveyors recorddhosiging agent (using a thrdigit

codé® extent (point or polygon) and seitg.

All forested lands are surveyed, regardless of land ownership and surveys are carried out using the
standardized Provincial Aerial Overview Survey Protoéolas sketch mapping is completed on each
mapsheet, surveyors transfer the mapped points @yggmns onto clear Mylar mapsheets. The Mylars
arethendigitized, reviewedanda final annual dataset argkodatabasare publishedon the public FOR

FTP site®.

13 https:/ivww. for.gov.be.ca/hfp/publications/00026/fs708-appendix_d.htm#ad_29

14 https://www2.gov.bc.ca/gov/content/industry/forestry/managimgforestresources/forediealth/aerial
overviewsurveys/methods
15 https://www.for.gov.bc.ca/ftp/HF P/exteal/\publish/Aerial_Overview/
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Table2: Aerial overview survey severity rating classes for capgudarrent forest health damage.

Disturbance Type Severity Class |Description

Tree mortality Trace <1% of treesin thestandrecentlykilled

(includingbarkbeetles, | Light 1-10%of treesin the standrecentlykilled

abiotic factors, and Moderate 11-29%of treesin the standrecentlykilled

animal damage) . .
Severe 30-49%of treesin the standrecentlykilled

Very Severe | 50%+of treesin the standrecentlykilled
Somebranchtip anduppercrowndefoliation,barelyvisible

Foliar damage Light from the air.

(including defoliating Thin foliage, top third of manytreesseverelydefoliated,

insecsandfoliar disease Moderate some completely stripped

damage) Barebranchtips andcompletelydefoliatedtops,mosttrees
Severe sustaining >50% total defoliai

Decline with no mortality the first detectable stage,
characterizedy thin crownsandnoindividualswithout
Light visible foliage

Decline with light to moderate mortalitythin crowns are
accompanietby individualsdewid of foliage. Greateithan

Declinesyndromes

Moderate an estimated 50% of individuals have some foliage.
Declinewith heavymortality - crownsareverythin and
Severe greater than 50% of standing stems are devoid of foliag

Further details on AOS standards, methods, suliwatations and data capture, and a list of pest codes
are outlined in th&orest Health Aerial Overview Standards for British Columigiport®.

Elk valley spruce beetle damage

https://www.for.gov.be.ca/ftp/HFP/external/!publish/Aerial_Overview/Data_stds/AOS%20Standards%202019.pdf
11



CoastArea

The Coast Area includes two regions: West Coast (Arrowsmitlat@®ar Rainforest North and South,
Haida Gwaii, North Island and Pacific TSAs) and South Coast (Fraser, Soo, Sunshine Coast and Pacific
TSAs) RegionsTwenty-one forest health factors, covering just 026,468ha were mapped in the

Coast Area. Haida Gwia was not surveyed due to a fuel shortage thatemiagl shipping logistics
complex; however, this area will be prioritized for the

. 2025 program.

In 2024, the South Coast experienced the largest western
spruce budworm outbreakever recorded since
monitoling began on the coast. Western spruce budworm
affected just over 164,000 ha in Soo and Fraser TSAs
(Table 3). A balsamfir sawfly outbreak in and around
the north end of Strathcona Park in North Island TSA
affectednearly6,000ha.

Western spruce budwordefoliation, Fraser Canyon

Table 3: Insect defoliation mapped as hectares affected for the South and West Coast Regions in 2024.
Only the West Coast Region portioraffected area ifisreat Bear North TSA is shown.

Hectares affected
Balsamir Western spruce

Region TSA sawfly 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 AreaTotal 5,941 164,267

Western spuce budworm defoliation, Manning Park
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Western balsam batbkeetleaffected the second largest aread(,000 la), the majority occurring in the
West Coast portion of Great Bear Rainfordkirth TSA (approx.35,900ha Table 4). The overall
incidenceof mapped westertalsam bark beetldecreasean Vancouver Island anihcreased orhe
Sunshine Coast.ow levels of mountain pine beetle, Dougfasbeetle and spruce beetle were also
mappedTable 4). Wildfire and droughtevelswere down considerably frotast year(Table 5).

Table4: Western balsam bark beetle, mountain pine beetle, Dofiglbsetle and spruce beetle damage

mapped by TSA, as hectares affected in 2024. Only &st @bast Region portion affected area in
Great Bear North TSA is shown.

Hectares affected

Western balsan Mountain pine  Douglasfir Spruce

Region TSA bark beetle beetle beetle 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 beettrrent and grey attackStrathcaa 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 portiafieated area irGreat Bear North TSA is
shown.

Hectares affected

Yellow cedar Postfire All Drought
Region TSA decline Wildfire  mortality 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 4727 249 978 111 48
South Coat 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 AreaTotal 4,727 2,838 1,706 231 167

West Coast Region

The West Coast portion of the Aerial Overview Surveys emslucted between July'@nd September

9™ 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 Lt Cessna 206 was utilized for the flights and operated by Glacier Air.

Arrowsmith TSA
Western blsam bark beetle was timaeost significantforest health factor mappdad Arrowsmith TSA
(1,955 ha), occurring primarilyin the southeastern portion of StrathaoPark(Table 4). It was not
detected in 2023. White pine blister rust was mapped at 473 ha, up from 99 ha W@ affected
240 ha(Table 5).

West Coast portion of GreatBear RainforestNorth TSA

GBR North TSAis located withinboth the West Cat and Skeena Regions. Only tation within the
West Coast Region is summarized here. Approximately 34,500 ha of western balsam barkdveetle w
mappeddown slightly from 35,600 ha mapped in 2028st ovel3,000 ha of mountain pine beetlens
mappedup from 1,83 ha in 2023. Only 104 ha of spruce beetlerevecorded down from 242 ha in
2023(Table 4).

Major abiotic factorsaffecting GBR North TSA includegellow cedar decline (4,095 ha), post fire
mortality (750 ha), and flooding (127 ha). iShyear, tre area mapped as yellow cedar decline was
approximatelythree times greaterthan in 2023.Post fire mortalitywas mappedat 29 hain 2023.In
contrast, this year, 750 ha were affected, due tine unprecedented number of firdsst year
(approximatelys8,000 ha)ln 2024,only 8 ha of wildfireweremappedTable 5).
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Great Bear Rainforest South TSA

Theonly forest health factor of note in GB®uth was yellow cedar declinghich wasmappedon 231
ha, compared to just over 1,000 ha in 20R8h(e 5).

North Island TSA

Balsamfir sawfly was the major forest health factor mapped in North Island {T&#le 3). Most

defoliation occurred in and around Strathcona Park. Although the area mappagpn@smately half
that of 2023thi s  ydefaliatidrsocarred at slightly lower elevatiofmpactingpreviously unaffected
young plantations.

As was the case in adjoining Arrowsmith TSA, western balsam bark beetle saw a sharp increase in area
mapped (296 ha), most ofwhich was located in the northern portiof Strathcona Park. Dougldis

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 RiVakde 4). Some post fire
mortality was also mapped43 ha)(Table 5).

Balsamfir sawfly-affected block in Northsland TSA

Coast Area portion of Pacific TSA

Pacific TSA covers approximately 698,000 ha andhprisesold tree farm liceoes taken back by the
province in 20091t includes manysmall blocks spead throughout the West Coast, South Coast, and
Skeena Regions..B. Timber Sales is the major operator in the TSA. WithinGbastArea, most blocks

are located in the West Coast Region. In previous AOS reports, Pacific TSA biecksombinedwith

therr surrounding TSAsmaking it difficult to estimate non recoverable losses for timber supply reviews.
This summary paragraph covers the West and South Coast portions of Pacifl/@&arn balsam bark
beetle and yellow cedar decline (401 ha eadre the major forest health factors mapped. Most western
balsam bark beetleccurredin block 27 (Port Alberni). All of the yellow cedar decline was mapped in
block 25 (Namu). A small amount of post fire morta(iB. ha)was mapped in block 18 (Tsitika River).

15



South CoastRegion

The South Coast portion tiie Aerial Overview Surveys were conducted betwddp 25" and August

28" 2024. The surveys were completed in 38.2 hours, over 7 flight days. All surveys were conducted by
Aaron Bigsby, Matthew ThompsoAga 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 pwitire#l3,198ha
mapped(Table 3). The area affected was roughly seven times larger than in 2023. The outbreak moved
further south and wesaffecting areas around Harrison Lake and Chilliwgelley for the first time. An
unknown foliar disease, suspected to be powdery mildeas, mapped on big leaf maple (738 ha).
Unfortunately, no ground checking was done to confirm the cause. Small amounts of western balsam bark
beetle (23 ha) and spruce beetle (177 ha) were magpathle 4). Othermappedforest health factors
included posfire mortality (547 ha) and wildfire204 ha) (Table 5).

S00TSA

The western spruce budworm outbreak in Soo TSA increased for the third consecutive year to just over
61,000 ha, a thremld increase from 2023. The outbreak initially started in the upjérokt 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 4,0G&dain 2023

(Table 5). However, this TSA had much highe@vels of wildfire than any othaCoastArea TSAsthis

year. Post fire mortality waalso highedue to the2023firesat 181 ha

SunshineCoastTSA

Western balsam bark beetle was the only forest health factor affecting more than 100 ha in Sunshine
Coast TSA (552 haTable 4), up from 130ha mapped in 2023.

R ¥ 4
Snowy Coast Mountains
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South Area

Introduction

The 2024 surveys were completed between Julyah8 September§Table 1). Flying conditions were
generally good, but there were occasional chgiendue to smoke and wildfires, and restricted flying
zones. A total 0334.8hours of fixeadwing 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.

BarbaraZimonickand Karen Baleshta with pilot Tom Turner of Cariboo Air

South Area Summary of Mapped Damagégents

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 Cast&dip of forest over 14

Timber Supply Areas (TSAs). Cascadia TSA is desdraeparately and is not includedtire Appendix.

Damage mapped in 2024 increased by 332,609 hectares (a 22% increase) from 2023, despite having
fewer wildfires 6ee Appendix). A significant proportion of recorded damage was due to defoliator
activity (895226 ha) and drought (242,27ha) Figure 5), with fire affecting less of the landscape
(154,396 ha) than in 2023 (313,477 l{gjgure 5; seeAppendix). In Figure5, damage agents were
grouped into generic, descriptive categories. For example, drought@sctrought 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 treesSautieArea, affecting

4,823 ha $eeAppendix).
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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 diference in damage caused by the four major bark beetles (Ddindiastle, spruce beetle,
mountain pine beetle, western balsam bark beetle) varied within regions and Higa® (6; see
Appendix). Western balsam bark beetle continued to affect the laagea of forested land in tt8outh

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 lightl(0% of trees in the stand recently killed). The total

area #ected by western balsaimark beetledeclined by 6,476 ha (5%) fro2023. However, notable
increases were observed in Cranbrook (14,395 ha), Golden (12,842 ha), and Invermere (14,686 ha) TSAs
(seeAppendix). In the Thompson Okanagan Region, all but LEto®@SA saw substantial declinesarea
infested,yet there were stilsignificantareas of active beetleanging 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 iinteiib only 3,966 ha mapped in
2024. Lillooet TSA had the most active spruce beetl€l@lh@). Most of these infestations were mapped
as trace.

b1 8 A LR g 37050 ) i
Western spruce budworm defoliation, Lillooet TSA
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Douglasfir beetle levels declined in 10 TSAs for a totél12,395 ha affected. Williams Lake TSA was

the only TSA with a noticeable increase in beedased mortality. The number of hectares affected
increased from 1,733 ha in 2023 to 6,435 ha (98% mapped as modezafg)dendix). All other areas

had low level, scattered patches of Dougladeetle. 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 beetlilled trees within wildfire pa@meters.

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 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 affecte89wiB6ha 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 observied low elevation Douglsfir stands, to higher
elevation mixed species stands containing Doufjlaspruce and subalpine fir, as well as in young
Douglasfir plantations and mature forests. The largest expansion of this budworm outbreak was seen in
Merritt TSA with 414,977ha affected, of which 27% was mapped as severe defoliation 2¥tdaé
moderate defoliation.

The western hemlock looper outbreak crashed with only remnants of defoliation mapgat lkenin
threeTSAs (Kootenay Lake, Revelstoke, Okanagaeefppendix). Light defoliation by tweyear cycle
budworm was mapped on 331 ha in Quesnel TSA.

There was a ¥old decline in the area defoliated b
aspen serpentine leafminer, with only 3,461 ‘
defoliated in Quesnel and Williams Lake TSAs. Pi
needle sheathminer wasteeted in Williams Lake,
Kamloops and Merritt TSAs affecting 4,525 ha. The
has been no defoliation by this insect in Soaith Area
since 2018.

Drought and drought related damage comprised 1%
(242,272 ha) of all damage recorded in 2024 in
southernmterior, compared to 23% in 202Bigure 5).
About 97% of the damage was recorded as fo
damage rather than mortality or woodborer infestation.

Drought symptoms were observed in many transitional ecosystems such as the moist, cool Interior
Douglasfir (IDF) subzones and Interior Cedar Hemlock (ICH) zone. Often root disease and drought are
present in the same stand, exacerbatimgrtality or decline

Woodborercaused 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.
Aeri al symptoms are often i nd ifirsbedatler gantality. iThebarea f r o m
impacted by wildfires declined by 50% from 2023 to4396 ha. Podire 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 ddothistromaneedle blight was detected 86 ha of young lodgpole pine
in the north section of the Quesnel TSA, east of the Fraser Rdtker miscellaneous damage was

mapped, including cedar flagging, flooding, slides, windthrow and animal dameggppendix) over
1,283 ha.

Mountain pine beetle Western balsam bark beetle
45,000 300,000
40,000 12015 12015
35 000 #2016 250,000 #2016
5 30,000 #2017 200,000 =2017
@
3 25000 2018 3 2018
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T 15,000 =2020 2 450000 #2020
10,000 =2021 u2021
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Figure 6: Hectares affected by the four major bark beetles in the Sgathfor the past 10 years
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Western spruce budworm defoliation and western balsam bark bleetiegenear Princeton
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Cascadia TSA

Cascadia TSA is located in northwest, central, and soudmadsiC. This TSA comprises 11 timber
supply blocks that are managed by four B.C. Timber Sales business areasSdntth&rea, Cascadia
blocks are dispersed within Arrow, Revelstoke and Quesnel THésré 8). Western balsam bark beetle
was the main disturbance agent in 2024, affecting high elevation subalpine fir Btesptgs and small
patches in the southern portion of Cascadia TE#ble 6). Minimal Douglasfir beetle and spruce beetle
were observed. In Block 8 (within Quesnel TSBpthistromaneedle blight was mapped on 41 ha of
young lodgepole pineT@ble 6) east of the Fraser River. A large area of western balsam bark beetle was
mapped in Block 7, east of Ahbau Lake.

Table6: Area affected (sum of spots and patche®024by damaging agents in Cascadia TSA

Area of infestation (ha)

Damaging Agent Trace Light Moderate Severe Total
Douglasfir 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
Droughtgeneral, foliage loss 0 0 67 17 84
Fire 0 0 0 1,441 1,441
Dothistromaneedle blight 0 0 41 0 41
Total 140 2,173 269 1,465 4,047

Cascadia TSA

Parks and Protected Areas

I

TSA

CASCADIA TSA

1cm=8km

(v
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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
mog regularly used methods are described below, while information that is more detailed is provided
within separate defoliator sections.

Methodsinclude:

1. Aerial overview and detailed mapping of defoliatioprovides the most current information on
extent ad severity of defoliation. Detailed aerial surveys are conducted when planning control
programs.

2. Annual trapping with pheromones at permanent sample $M&3s)(- provides data that can
highlight trends in populations and be used to predict imminenliatefn. Trapping is conducted
annually for Douglasir tussock moth and western hemlock looper.

3. Threetree beatingsan assessment of species richness and abundance. This technique is conducted
annually to collect defoliator larvae RES(often coupledvith moth trapping). Thre&ree beatings
are conducted at Doughiis tussock moth and western hemlock loof¥sSs throughout the
southern interior and at an additional thirtdé¥sts established in the East Kootenays to monitor
western spruce budworm antther defoliating insects.

4. Egg mass surveysconducted 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 Dtagfir 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 hffected in 2023. Conifer defoliation increased more than two
fold, and deciduous defoliation continued to decline with af@ld decrease in hectares affected from
2023 Figure 9). Aspen serpentine leafmingiPhyllocnistis populiella was the only deduous
defoliating insect recorded in 2023461 ha)

Three species of coniferous defoliators were recorded, widtstern spruce budworfChoristoneura
freeman) affecting the largest area of southern interior forests. Western spruce budworm levelsdncreas
dramatically in both 2023 and 2024 throughout the southern int&igures 7 and 10), particularly in
Merritt, Kamloops and Lillooet TSAs, with close to 881,000 ha infedtéglufe 10). This continuing,
exponential increase in extent and severity efbliation 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 in@ibtild House

TSA had the most substantial increasgéth 141,935 ha defoliated, an increase of 74% over 2023.
Quesnel TSAncreased by 169 ha to 1,380 ha, and defoliation in Williams Lakeii&aased 1:5old

to 51,104 ha. Only#31 ha ofwestern hemlockooperdefoliation(Lambdina fiscellaria lugubrogawvere
mapped over 4 TSAs, and 331 ha of defoliation by theywar cycle budwornjChoristoneura biennjs
weremapped in Quesnel TSA.
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Figure 9: Areas affected by deciduous awhiferous insect defoliators 20@024

Western spruce budwormChoristoneurafreemani

Western spruce budwormefoliation was mapped in all seven TSAs in the Cariboo and Thompson
Okanagan Regions in 2024e¢ Appendix), for a total 0f886,478ha defolided. All TSAs had an
increase in area defoliated, with Merritt TSA sustaining the most damddd 8 7ha affectedKigures

10 and 12, see Appendix). Over 100,000 ha were mapped as severe. About 84% of all budworm
defoliation mapped this year occurredte Cariboo and Thompson Okanagan Regions, at 19% and 65%
respectively. A critical difference in this outbreak compared to the-2002 outbreakRigure 11) is that
many areas with young Dougtéis plantations are infested and suffering severe defohatlounger
trees have a higher proportion of newold 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 souttl southwest of the province, impacting a range of elevations and
host species; ranging from stands of pure Doufifaat low elevations to those stands containing
mixtures of Dougladir, spruce and subalpine fir at higher elevations. In addition to MeF8A,

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 Dodiglssnds
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Figure 10: Hectares affected lyestern spruce budworm in four TSAs of the Thompson Okanagan
Region (20122024)
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Figure 11: Hectares affected by western spruce budworm in British Columbia-20239, highlighting
major outbreak periods.

The outbreak in Williams Lake and 100 Mile HBuTSAs 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
BonaparteRiver 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 Wallopegluake (

12).
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In the Thompson Okanagan Region, the area affected byrwegtieice budworm increased ovefofd,

with the greatest increases in hectares defoliated mapped in Merritt Wi8¢h sawa 277,799 ha
increase over 2023. Areas in the Coldwa@piusProspect Creek area south of Canford expanded from
the 2023 infestatin. New defoliation s 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 isevaiseed species stands
(Douglasfir, spruce, subalpine fir) along the Tulameen River and was very visible while travelling south
along the Coquihalla Highway into the Coast Regligyre 12).

In Kamloops TSA, defoliation persisted in the 2023 mappedsaatong 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 whre 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 Eigpas (12).
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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 damaikin targeted areas in 100 Mile House, Kamloops
and Merritt TSAs. All designated areas were treated with the biological insecticide ForaRa8IRi$
thuringiensis var. kurstakiP.C.P. No. 24977) at 2.4 litres per ha. Western Aerial Applicatitcs
conducted the aerial applications, using one 315B Lama helicopter, two Hiller UH12ET helicopters, and
one 206B Jet Ranger helicopter, each equipped with four Beecomist 36lbwltvalume hydraulic
sprayers. In Kamloops and Merritt TSAs, 13 blocks of lnghbrity Douglasfir stands were treated June

2571 June 28, 2024, for a total of 22,479 ha sprayeble 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 Juné 29ly 2, 2024 within 100 Mile House

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

Table7: 2024 western spruce budworm spray blocks in the Cariboo and Thompson Okanagan Regions,
showing block location, lotares treated, litres d8.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 29Jul 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
subtotal 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. KentuckyShea 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. CultusStinking 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
2024South Areatotal 37,479 87,651
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Efficacy assessment

Pre and postspraylarval samplingis conductedo quantify budwormlarval density prior to and after
B.t.k.treatment This allows us tastimatethe mortality attributable to the treatment. In 2024 - jpired
postspray larval sampling wasonductedn three treated and two control (untreated) areas in Kamloops
TSA, which had comparablestern spruce budworm populations.-Bpeay sampling wadonethe day
prior to B.t.k.treatment, whilgpostspraysampling wasloneat 57 day intervals postreatment Tables7
and8; Figure 14).

Table 8: Pre- and postspray sampling results for three spray blocks and two untreated avihs
comparablewestern spuce budworm populati@nprior to B.t.k. treatment. The percent mortality is
shown for each sample area.

% mortality

Kamloops TSA blocks Treatment Postl Post2 Post3

CacheCreek B.t.k. 71.7 90.1 94.6
CacheCreek control 42.8 64.7 70.5
Hat CreekNE-1 B.t.k. 86.6 94.4
Hat CreekNE-2 B.t.k. 90.9 92.1
Hat CreekNE control 39.2 pupated
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Figure 14:Average density of liveestern sprucbudworm larvae inside (B.t.k.) and outside (control)
three treatment areas at prand postspray sampling times

Budworm larval density at the pepray sampling time ranged from 74 to over 350 larvae péoliage,

with an average (+ standard error) of 165.5 + 46.4 live larvae p#oliage. These larval densities were

high, yet representative of the targetedtirent areadrigure 15 compares prspray larval densities for

years wherB.t.k.spray programs were conducted. Larval density in 2024camparable to the outbreak
periods of 20122014 and 201:2020. Such high larval populations cause significant darwagest trees

and are the reason that mitigation measures are warrddstspray 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 insedeelop.
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at pre-spray sample times is shown for years whemk Breatment and larval sampling were done.

30



Defoliation predictions for 2025

Fall eggmasssamplingenabled-orestHealth specialistio predictdefoliation levelsn thefollowing year

and decide whether stands will requBd.k treatment. Current,istoric, 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 budwormrmasgges in th&outh Area, while 10

sites were sampled in the Coast Regibable 9). Defoliation estimates are based on the number and
density of egg masses foun@ampling results suggest that western spruce budworm will continue to be
in outbreak mode in the Coast Ragim 2025. In the South Areane 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 Kootenagipdregions. 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, Middayalley ard MakaMurray Creek areas. Sites near Ashcroft and \Veasy
Pavilion Lake also had significant egg mass counts. In 2025, a spray program of up to al@@glmha

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

TSA.

Due to the physical constraints of egg mass sampling, budworm populations can often be underestimated.
Most egg masses are deposited in the-i@idupper crown of overstory trees, often beyond the reach of
the telescoping pruner polesedsin the sampling process.

Western spruce budworm defoliation in young and mature stands
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Table 9: Fall 2024 western spruce budworm egg mass sampénglts from he Cariboo, Thompson
Okanagan, KootenaBoundaryand SouthCoast Regios The number of sites indicating nil, light or
moderate defoliationfor 2025 is listed by TSA, with the average and maximum number of egg masses
per 10n foliage per tree (10 trees sampled per site) found at a site. Bliégg masses; Light =80 egg
masses; Moderate=5150 egg masses.

2025 predicted No.eggmasses

defoliation(No.sites)  1iq # _ 10 nf foliage
Region TSA Nil Light Moderate sites  Avg. Max.
Cariboo 100Mile House 20 10 0 30 7.2 49.8
Williams Lake 67 2 0 69 0.6 17.2

Total 87 12 0 99
ThompsorOkanagan |Kamloops 0 19 2 21 196  58.6
Merritt 0 68 12 80 26.8 76.5
Okanagan 0 4 0 4 19.7 39.0

Total O 91 14 105

KootenayBoundary |[Boundary 18 0 0 18

SouthCoast 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

EastKootenay PermanentSampleSites

Since 2007, thirteen permanent sample sites in the East Kootenays (initially installed by the Forest Insect
and Disease Survey Unit of Forestry Canada) have bemitared for the incidence of western false
hemlock looperNepytia freemaniand western spruce budwor@horistoneura freemar(Figure 16).
Historically, the East Kootenays have incurred very little damage due to western spruce budworm.
However, given d¢inate change and Dougtis 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 larvaegfound 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 arsjte. Defoliator diversity continues to hery low, with only two additional
species observed: saddleback loogetropis crepuscularigandsawfly, Anoplonyxspp.
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Figure 16: Permanent sampling site distribution in the Rocky Mountain Trench.

Western hemlocklooper, Lambdinafiscellaria lugubrosa

Westernhemlocklooperdefoliationwasmappedon 431 hain threeTSAscomparedo 67,956hain 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 3@b 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 threeee beating and/or moth trapping (six-tnaips placed per sitelrigure 17).
Threetree keating and moth trapping were done at 16 sites in the Thompson Okanagan Region. In the
Kootenay Boundary Region, thréee beatings were done at 23 sitas] moth trapping atlO sites. In

the Cariboo Region, additional trapping sites were establish2@R4within Interior Dougladir forests,

for a total of 21 sitesand in the South Coast Regithtis year three traps per site were set up at 16 sites

in 2024.In mid-July, traps were setp and thredree beatingsvere doneconcurrently A 60 cm x90cm

drop cloth anda 2.5-meter polewere usedo beat tredoranches and collect larvae. All defoliators, both
primary and secondary, were recorded in the samigleth traps were collected late September through

early October 2024.
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The average number of viemn hemlock loopemoths caught perap has fluctuated at very ldevels in
the past three yearsompared to trap catches during the outbreak years of-ZIAB In 2024, the
average number of moths per trap declined slightly in the Thompson Oka@garoths per trap) and
increased slightly in Kootenay Boundary (36 moths per trapplé 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 loopermanent sampling sites in the TOR, CAR and KBR.
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