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Sprucebarkbeetle (Ips typographus

AC2dzy R 6 KSNFB

A{2 TFTINI Y24l
| SYUNI f 9 dzNP
{ OF YRAY I QAL




25000

Czechiai beetle-killed in recent decades:

20000

1951-1960 2 mio m3 (
1961-1970 3 mio m3

£ 15000 1971-1980 4 miom3 |

2 1981-1990 8 mio m3

1991-2000 9 mio m?

i€ 10000 2001-2010 13 miom3 |
2011-2020 71 mio m3

5000

O dzNRHLIBOYN YiA £ ¢1dh fYT BBRS I

. - - -~
» , - B -~ b - - j e
" » » - - - ~ » q .
.
~

35000000

Killed bylps typographusi Erope (nd)




Southern Sweden: much killed and expanding northwards

2020: HNNM
7.7 mill. n? killed y SYMA { 4] €Y SR

2018 H M
3,5 mill ntkilled TY At ALY

2022:
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AEurope Spruce 25% of
the productive forest
volume

ABoreal region much
higherce.g. 45 % in
Norway

Forest Ecology and Management

journal homepage: www.elsev ier.com /locate /foreco

Northernmost European spruce bark beetle Ips typographus outbreak:
Modelling tree mortality using remote sensing and climate data

A D rO u g ht an d b ar'k Aleksei Trubin?, Pavel Mezei”“®" Khodabakhsh Zabihi®, Peter Surovy ", Rastislav Jakus ™"
beetle problems by
further global warming?
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Warmer: northward outbreak
= expansion into current boreal zone?

A Two-generationareaextends into core
spruce areas?

A Area of high drought riséxtends into

core spruce areas?

management for the future

» Choice of tree species/
(next 70100 years)



2. The bark beetle monitoring in Norway
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Map layers for risk assessment

AwA a1l orONYYASYAT LIS NJ
A¢ NI LJ OF GOKSa 6 LISN
A{GFyRAY3 &LINHZOS & il i . g

, N~ o A Trap catches Risk warning Standing spruce volume
Al 2dzyie f SOSTt &

Al 2 YLI NB LINEB QA 2 dza

[ 2
[

Beetle Trap catches per county Beetle damage 1970’s
development/generations

2 S0AsOSPYAOA2PY2KOFNJOATES20



http://www.nibio.no/barkbilleovervaking

Amount of beetleg trap captures o

Periode 4 uke 28-33

, . P . |
& Verktoy \/,\\ =4 C% Ilandet \\.\ \ Oppland/Gjovik .

¥ N
; )\.\, \ v, Generasjonsberegning per: 27.12.2021
. 5 458
B Lagre og skriv ut L £ = \\ Generasjon 1: 22.07.2021
~/
* Last ned kartdat ‘/ > \ Generasjon 2: 38%
ast ned Kartaata ,o =
‘ - Barkbiller per felle:
— Skogportalen N ~ : Periode 1 uke 17-21 0
\ Periode 2 uke 21-24 5375
Kartlag Tegnfork[aring Periode 3 uke 24-28 825
Periode 4 uke 28-33 475
- Risiko for utbrudd OPPLAND
O Sonevis varsel (klikk sone i kartet) (1 ) ey o IO e R [ [ S
- Fellefangst/generasjoner
Q
O Periode 1 uke 17-21 =
> & ok
. -
O Periode 2 uke 21-24 (3 ) 9 y
O Periode 3 uke 24-28 (3 ) T ; ! ’ A [
= 1k N A [y r 4
™ Periode 4 uke 28-33 € 0 AWwamry o | i
L L ¢ 4 "‘ ".‘f y
\ | |
O Fylkesniva barkbiller (tidsserie) €} . Y

» :
Valgte kartlag ,‘ , 7

1980 1985 1990 1995 2000 2005 2010 2015 2020 54



Amount of spruce (cover of > Smprucedaaper pixel)

© Kartdata: Kartverket, Geovekst og kommunene, NIBIO



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

s AL B S
. - WL ISOF 5P A YR 8l =

JANUAR MARS

FEBRUAR

OKTOBER NOVEMBER G " J =5 0 1 NG -J

1 CEEEEEEE]

1. flukt ikke startet

. 1. flukt gjennomfart
Larver 1. gen. ferdig

Flukt 1. gen.

Larver 2. gen. ferdig
2. gen. ferdig

O—oO—/2 0
>
o
LT
2] :
<,
0p)
Z
)
c
>
No
<,

© Kartdata: Kartverket, Geovekst og kommunene, NIBIO

MARRBY SN GA2Y



o aZ2ZyAUZNAYHANhFRSNRRNRHzE « A

Extremedrought2018
DR

5SLIIK IANRdzy Rg | GSNJ

+SNE KA3IK
High

Normal

Low

Very low







A Most damages in southern Sweden
A Some in Vestfold county

A All are areas ihoreo-nemoral zone

. | Vegetation zones
: low arctic

A Spruce more exposed to drought

damages in borememoral zone alpine

northern boreal
middle boreal
southern boreal
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=0 SYNchronous decline in 2022 o
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Peak in 3rd year (2021) supported by study

Analyses of ~20 years monitoring trap data: lag of three years
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Also lagged effect aftewindfelling 2021
Trap captures 2023
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0 Map layer for drought stress on spruc@etwork sensors in forest

0 Drones: Forest structure and frequency of killed spruce (research)
0 Sentinei2 satellite monitoring; killed spots too small

0 Predictive models in future@reference to killed forest is missing

0 Development of systerspecific model for the region

#7 J0C 3] 12

Paal Krokene




FY OYi 2 RIE (0- S DU2NGA (32 MEW

log(trap counts)

: A Volumespruce
R A Clearcutedges
* A Volumesprucein reserves
T8 200 km 4 A Vegetationzone
,.“; A Temperature
.:"j'g A Precipitation
‘!’i A Soilmoisture
. Gohli,Krokene, Heggem, @kland. Future A Latitude
Ligks QNI yaAdAz2y G2 ol NI 055 iAfi8ngitaddzi o NB+ 1 &
+ anagementelated sk factorsin review A Blevator



Important: Volume spruce
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Natural
distribution

Total spruce volume in Norway (m®)
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Important: Clearcut edges
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Significantly positive effect on

abundance of bark beetles




