
Monitoring the status and expansion of bark 
beetle problems in north-western Europe

Bjørn Økland
1. Current status and expected development

2. The bark beetle monitoring of Norway

3. Monitoring after drought 2018  and windfelling 2021

4. Further improvements of monitoring



bŀǘǳǊŀƭ ǎǇǊǳŎŜ
ŘƛǎǘǊƛōǳǘƛƻƴ

Introduced
spruceareaÅCƻǳƴŘ ǿƘŜǊŜ ǎǇǊǳŎŜ ƛǎ ŦƻǳƴŘ

Å{ƻ ŦŀǊ Ƴƻǎǘ ǎǇǊǳŎŜ ƪƛƭƭŜŘ ƛƴ 
/ŜƴǘǊŀƭ 9ǳǊƻǇŜ ŀƴŘ ǎƻǳǘƘŜǊƴ 
{ŎŀƴŘƛƴŀǾƛŀ

Å  ƛƴǘǊƻŘǳŎŜŘ ŀǊŜŀǎ ƻŦ ǎǇǊǳŎŜ ƛƴ 
ƴŜƳƻǊŀƭ ŀƴŘ ōƻǊŜƻƴŜƳƻǊŀƭ 
ȊƻƴŜǎ

Sprucebark beetle(Ips typographus)
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Czechia ï beetle-killed in recent decades:

Killed by Ips typographus i Europe (m3)

9ǳǊƻǇŜΥ нллπолл ƳƛƭƭΦ ƳоƪƛƭƭŜŘ ƛƴ о ȅŜŀǊǎΥ



2018:      
3,5 mill. m3 killed

нлмфΥ    
т ƳƛƭƭΦ ƳоƪƛƭƭŜŘ

2020:    
7,7 mill. m3 killed

нлнмΥ    
уΣм ƳƛƭƭΦ ƳоƪƛƭƭŜŘ

2022:    
5,1 mill. m3 killed

Southern Sweden: much killed and expanding northwards



ÅEurope: Spruce 25% of 
the productive forest 
volume

ÅBoreal region: much 
higher ςe.g. 45 % in 
Norway

ÅDrought and bark-
beetle problems by 
further global warming?

¢ƘŜ ƭŀǊƎŜǎǘ ǎǇǊǳŎŜ ǾƻƭǳƳŜǎ ŀǊŜ ƛƴ ǘƘŜ ōƻǊŜŀƭ ǊŜƎƛƻƴ



bƻǊǘƘπǿŜǎǘ ǎǇŀǊŜŘ ǎƻ ŦŀǊΥ ƳǳŎƘ ǎǇǊǳŎŜΣ ōǳǘ ƭŜǎǎ ƪƛƭƭŜŘ

Frequent low pressures - more rain and storms



tǊŜŎƛǇƛǘŀǘƛƻƴ ƎǊŀŘƛŜƴǘ ŎƻǊǊŜƭŀǘŜǎ ǿƛǘƘ ƭŜǎǎ ŘŀƳŀƎŜ

Average yearly precipitation Bark beetle damage 2019



Warmer: northward outbreak 
expansion into current boreal zone?

ÅTwo-generation-area extends into core 
spruce areas?
ÅArea of high drought risk extends into 

core spruce areas?

 Choice of tree species/ 
management for the future 

 (next 70-100 years)



Åрллπслл ǇƘŜǊƻƳƻƴŜ ǘǊŀǇǎ ǇŜǊ ȅŜŀǊ 
ǎƛƴŎŜ мфтф

Åaŀƛƴ ǇǳǊǇƻǎŜΥ ǊŜŎƻƎƴƛȊŜ ǎƛƎƴƛŦƛŎŀƴǘ 
ƛƴŎǊŜŀǎŜǎ ƻŦ ǘȅǇƻƎǊŀǇƘǳǎ

Å¢ǊŀǇǎ ƻǇŜǊŀǘŜŘ ŀƴŘ Řŀǘŀ ŜƴǘŜǊŜŘ ōȅ 
ŦƻǊŜǎǘ ƻŦŦƛŎŜǊǎ ƛƴ ŎƻǳƴǘƛŜǎ ŀƴŘ 
ƳǳƴƛŎƛǇŀƭƛǘƛŜǎ

Å!ƭǎƻ ŀǘǘŀŎƪǎ ŀǊŜ ǊŜŎƻǊŘŜŘ

2. The bark beetle monitoring in Norway



²ŜōǎƛǘŜΥ ǿǿǿΦƴƛōƛƻΦƴƻκōŀǊƪōƛƭƭŜƻǾŜǊǾŀƪƛƴƎ

Map layers for risk assessment:

Åwƛǎƪ ǿŀǊƴƛƴƎ όп ǘƛƳŜǎ ǇŜǊ ǎŜŀǎƻƴύ

Å¢ǊŀǇ ŎŀǘŎƘŜǎ όǇŜǊ ƭƻŎŀƭƛǘƛŜǎύ

Å{ǘŀƴŘƛƴƎ ǎǇǊǳŎŜ ǾƻƭǳƳŜ

ÅDŜƴŜǊŀǘƛƻƴ ŘŜǾŜƭƻǇƳŜƴǘ όǾƻƭǘƛƴƛǎƳύ

Å/ƻǳƴǘȅ ƭŜǾŜƭǎ

Å/ƻƳǇŀǊŜ ǇǊŜǾƛƻǳǎ ƻǳǘōǊŜŀƪ ŀǊŜŀ

http://www.nibio.no/barkbilleovervaking


Amount of beetles ς trap captures
 



Amount of spruce (cover of > 5 m3 spruce/daa per pixel)

https://kilden.nibio.no/?lang=nb&topic=skogportal&bgLayer=graatone_cache&X=6667564.58&Y=130486.39&zoom=2.657787272026817&layers_opacity=0.75&layers=barkbille_granressurser


Temperature-baseddevelopmentmodel (2022)

CƭƛƎƘǘ ƴƻǘ ǎǘŀǊǘŜŘ
aŀƛƴ ŦƭƛƎƘǘ
[ŀǊǾŀŜ мǎǘƎŜƴŜǊŀǘƛƻƴ
CƭƛƎƘǘ мǎǘƎŜƴŜǊŀǘƛƻƴ
[ŀǊǾŀŜ нƴŘƎŜƴŜǊŀǘƛƻƴ
CƭƛƎƘǘ нƴŘƎŜƴŜǊŀǘƛƻƴ



Extreme drought 2018
оΦ aƻƴƛǘƻǊƛƴƎ ŀŦǘŜǊ ŘǊƻǳƎƘǘ нлму ŀƴŘ ǿƛƴŘŦŜƭƭƛƴƎ нлнм

Normal

±ŜǊȅ ƘƛƎƘ

High

Low

Very low

5ŜǇǘƘ ƎǊƻǳƴŘǿŀǘŜǊ



- 2019: wet and cold  ï  few attacks

- Gradual increase 2020 and 2021 in Vestfold county

- Other counties: some trees dying ï mainly drought

Further development of typographus attacks



Å Most damages in southern Sweden

Å Some in Vestfold county

Å All are areas in boreo-nemoral zone

Å Spruce more exposed to drought-
damages in boreo-nemoral zone

{ŎŀƴŘƛƴŀǾƛŀ ŀŦǘŜǊ нлмуπŘǊƻǳƎƘǘ



Synchronous decline in 2022



Peak in 3rd year (2021) supported by study

Analyses of ~20 years monitoring trap data:  lag of three years

trapping

Gohli, Økland, Krokene & Heggem. Future transition to bark beetle outbreaks 

in Europeôs boreal forests ïidentifying climatic and management-related risk 

factors In review



Windfelling 2021

Trap captures 2023

Also lagged effect after windfelling 2021



пΦ CǳǊǘƘŜǊ ƛƳǇǊƻǾŜƳŜƴǘǎ ƻŦ ƳƻƴƛǘƻǊƛƴƎ

ðMap layer for drought stress on spruce ς network sensors in forest

ðDrones: Forest structure and frequency of killed spruce (research)

ðSentinel-2 satellite monitoring ς killed spots too small

ðPredictive models in future? ς reference to killed forest is missing

ðDevelopment of system-specific model for the region

WƻǎǘŜƛƴ DƻƘƭƛ
Paal Krokene



{ǘǳŘȅƻŦ ƳŀƛƴŦŀŎǘƻǊǎΥ Řŀǘŀ ōŀǊƪ ōŜŜǘƭŜƳƻƴƛǘƻǊƛƴƎΣ {wмсΣ ŜǘŎΦ

Å Volume spruce

Å Clearcutedges

Å Volume sprucein reserves 

Å Vegetationzone

Å Temperature

Å Precipitation

Å Soilmoisture

Å Latitude

Å Longitude

Å Elevation

Gohli, Krokene, Heggem, Økland. Future 
ǘǊŀƴǎƛǘƛƻƴ ǘƻ ōŀǊƪ ōŜŜǘƭŜ ƻǳǘōǊŜŀƪǎ ƛƴ 9ǳǊƻǇŜΩǎ 
boreal forests ςidentifying climatic and 
management-related risk factors. In review



Important: Volume spruce

Significantlypositive effecton

abundanceof bark beetles



Natural
distribution

LƴǘǊƻŘǳŎŜŘ
ŀǊŜŀ

Natural vs. introduced
sprucedistribution

Major landscape factors

Extensivespruceplanting



Important: Clearcut edges

Significantly positive effect on

abundance of bark beetles


