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Insects, the world’s most species-rich and abundant group of 
macroscopic organisms, are experiencing precipitous declines 
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Observed beetle declines within New England

Window trap surveys 1970s

Replicated surveys 2015-2017
Harris et al. 2019

Decline in abundance correlated with snow depth Reduced species richness
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Climate change
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What factors are contributing to observed declines?



RCP 7.0
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Ways projected climate change could impact insect populations:

1) Reduce habitat suitability

2) Changing range limits

3) Alter timing of life-cycle 



350-570 caterpillars day-1

Importance of insects to forested ecosystems

N
ar

an
go

e
t 

al
. 2

01
7

Pollination
Seed dispersal

Culturally 
important
& Aesthetics

Bioindicators
Pest control
Soil aeration
many more

Doug Tallamy

Ecosystem services
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Since insects occur ubiquitously in food-webs,

and serve as bioindicators of ecosystem health 

understanding their response to climate 

change is drastically needed



Objective: Develop species distribution models to identify current distributions and 

projected range expansion / shifts of forest insects given climate change

Justification:
1) Detailed distribution maps and habitat associations are lacking for most insects

needed to assess current and future risks

2) Current & future distribution maps address current data gaps and allow stakeholders

to make informed management decisions given climate change



Modeling species distributions 

Presence data Sampling bias Bioclimatic data
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Current 2071-2100 

RCP 7.0

Where are forest insects across the northeast?

Range: 391 - 1738 Range: 658 - 1746



Where is insect richness likely to change the most?

Current 2071-2100

RCP 7.0



Current 2071-2100

Lepidoptera

Coleoptera

Diptera

Hymenoptera

Hemiptera

How will climate
impact the major 
insect orders?



Species Richness Analog
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moving 

Northward



Does velocity differ by forest type?

NLCD 2016 – 30m
Hansen et al. 2013

Forest ‘loss’ since 2000
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The major orders show 
similar velocity patterns 
within forest types



Median velocity of 20 insect orders

Insect velocity across New England is high!  
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Insect velocity across New England is high!  

Insect velocity 

higher than 

other taxa

Carroll et al. 2015



1) Development
2) Phenology
3)   Migrations
4)   Number of generations

Median velocity of 20 insect orders

Insect life-histories are linked to temperature & climate



Protected Areas
IUCN

Identifying areas to focus future conservation efforts

Median velocity of 20 insect orders



Thank you for 
being curious! 

Community scientist observations make this work possible
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