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Insect response to climate change

¸The response of insects to climatic change may not 

always be linear 

¹For example, the developmental stages of the insects can be 

differentially affected by the climate change, i.e. the growth 

can be accelerated by higher temperature, but at the same 

time the length of diapause may be extended.

¸ Insects developing without winter diapause, which are 

active during this season and are protected from the low 

temperature, are the best candidates for range 

expansion if the winter temperature maintain the current 

increasing trend 

¹A good example is the pine processionary moth



Insect response to climate change

¸Most forest insects of temperate regions have a winter 

diapause, which in some cases can last several years. 

¸Temperature plays a major role in the induction and 

maintenance of this diapause. 

¸An increase of the temperature would modify the 

induction and maintenance of the diapause, involving 

changes, which could affect the development of the 

insect, making predictions about population dynamics 

quite unreliable. 

¹Example of the cedar sawfly Cephalcia tannourinensis Chevin
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Cephalcia tannourinensis Chevin, lebanese cedar sawfly

An example of a specialist organism

Sources: Nemer et al. 2005. Monitoring of the new web-spinning sawfly, Cephalcia tannourinensis n.sp., in   

cedar forests of Lebanon. In Entomological Research in Mediterranean forest Ecosystems 247-256.
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Why this outbreak?

¸Studies on the diapause of the insect were 

conducted using different temperatures and 

moisture levels as well as snow cover period

Sattout, E. and N. Nemer. 2008. Managing climate change effects on relic forest 

ecosystems: A program for Lebanese Cedar. Biodiversity9(3&4): 122-130. 



Limiting factors for the development of 

Cephalcia tannourinensis

Ţhe length of snow cover period (direct 

and indirect Č phenology of trees and 

insect)

Ţemperature Č direct

A̧vailability of food resources Č indirect

M̧oisture level of soil Č direct

A̧nd many other factors that we ignore



The pine processionary moth

What happened this year?

Ţhaumetopoea wilkinsoni is a winter 

processionary moth
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Population dynamics of the pine 

processionary in Lebanon
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The pine processionary moth

What happens in outbreak years?

Summer autumn winter Summer



The pine processionary moth

What happened this year?

V̧ery mild winter Č minimal natural 
mortality

V̧ery hot weather in March Č
development faster Č damage bigger

Ņo synchronization with natural enemies

Ļack of food resources Č new resources 
were exploited by the insect

Ȩxpansion upward > 1500 m asl

Çlimate change or weather fluctuations?



Pine Dieback 2016-2017





The pine beetle Tomicus destruens

and other bark beetles





Two types of damages are recorded:

Å On the shoot

Å Under the bark of the trunk

ü Result: death of the trees






