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Insects 50% of 
known species
(& majority undescribed)

10% other
arthropods

ǘƘŜ ΨǎǇŜŎƛŜǎ-ǎŎŀǇŜΩ



seed
dispersal

pollination
water

filtering

soil 
turn over

&
processing

decomposition

get eaten:
base of 
food

chains

eat things: 
predation
parasitism
herbivory

Key roles of insects in our world



If humans suddenly disappeared,
living conditions for most species would improve

If insects vanished,

the environment would collapse into chaos

LƴǎŜŎǘ ŀǊŜ ǘƘŜΧ
άƭƛǘǘƭŜ ŎǊŜŀǘǳǊŜǎ ǘƘŀǘ 
Ǌǳƴ ǘƘŜ ǿƻǊƭŘέ

E.O. Wilson



You live in a world of insects
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Measuring reductions in insect populations
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Anecdotal evidence
of changes in 

insect abundance



the Windshield Phenomenon
Where have all the bug splats gone?



Kent England
Å±ƻƭǳƴǘŜŜǊǎ ƛƴǎǘŀƭƭ ƛƴǎŜŎǘ άsplatometersέ ƻƴ ŎŀǊǎ

2019 vs 2004 
50% fewer splats 

(despite modern cars 
hitting more bugs 
than older models)



Denmark, 1997-2017 
Ƙŀōƛǘŀǘ ƳƛȄ ŘƛŘƴΩǘ ŎƘŀƴƎŜ

Researcher drove at fixed 
speed on fixed transect 
Åbugs on windshield

Also took: 
Åsweep net samples
Åsticky trap samples
Åbird feeding rates
Ånesting pair counts



80% reduction in 
windshield bugs 
over 20 years

Sweeps, sticky trap,
bird feeding rates 
follow the same curve



Broader studies
of abundance and biomass



Amateur society in Germany, collecting insects since 1905
Å1989-2016, sampled nature reserves (n = 96)
Åtrapped flying insects 24/7 from March-Oct;  weighed & IDed catch

Malaise trap
for flying insects





tƛŎ ŦǊƻƳ ǘƘŜ IŀƭƭƳŀƴ ǇŀǇŜǊΧ



tƛŎ ŦǊƻƳ ǘƘŜ IŀƭƭƳŀƴ ǇŀǇŜǊΧ



Measurable reduction in biomass over 27 years
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NY Times  Nov 2018 Between 1989 to 2016
(only 27 yrs)

75% decline in biomass
of flying insects

= 3% loss per year



Trends in abundance & diversity
from multiple shorter-term studies

73 studies reviewed
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Population declines by insect group



41%  of
insect species 
have declined 
over the past 
�������������Y

Compared to 
22% of
vertebrate 
species


