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Global Climate

8000 ybp CO, levels have been stable around 280 ppm

1780 James Watt invents the steam engine, beginning of the
Anthropocene epoch?

1869 Svante Arrhenius predicts that human activity will increase
global temperatures through CO, production

1958 measurements of atmospheric CO, in Hawalii
1940-1970s global cooling scenario

1987 Vostock ice core results show past role of CO,
2008 CO, levels reach 380 ppm and continue to rise

2050 CO, levels will reach 500 ppm given current rates

Stern Review hopes for stabilisation around 450-550 ppm

TEEB report predicts coral reef crisis beyond 320 ppm
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IPCC Assessments

The World in Global Climate Models
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temperature increases of 0.10-0.16AC per decade over last 50 years
anthropogenic radiative forcing > 10x natural sources of forcing

rates expected to increase to 0.20AC per decade for next two decades
unpredictability of climate increased, extreme weather more frequent

warming trends more apparent at higher latitudes
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IPCC Assessments
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* Polar regions include also cbserved changes in marine and freshwater biokgical systems.
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Locations of large-area marine changes are not shown on the map.
*** Circles in Europe represent 1 to 7,500 data senes.

871




z8

45

45
‘S

IPCC Assessments

Trend % per decade 1951 - 2003 contribution from very wet days

% per decade
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Global Annual Anomalies
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Invertebrate interactions with climate

.

Culex pipiens Silver Y

Tansy Beetle



Rapid response to climate

NAQ and Culex mosquitoes
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Regional synchrony in dynamics




total moths caught by lilght trap network
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Autographa gamma The Silver Y

Rothamsted light trap network
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increases in insect migration to Britain detected in recent years
a common species, winters in North Africa, summers in Northern Europe

Silver Y migrates using wind currents, weather patterns are important
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Quantifying migration

time of arrival

MAW

L Al LJ Ll L . L) LJ
1970 1975 1980 1985 1690 1986 2000 2005

year

mean catch per ste

abundance
10
1
014
oo T - - T T T T
1670 1975 1980 1685 1960 1895 2000
year




wllan day
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Quantifying migration

time of arrival

rsq=0.033
y =-0.095x + 354.0
P =0.270
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latitude (km)

Quantifying

migration

The mean location of A. gamma
captures has shifted northwards
over the past 40 years.
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Regional immigration
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Range expansion?

The mean location of A. gamma
captures has shifted northwards
over the past 40 years.

Divide Britain into North and South
regions to assess this expansion in
more detail.
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Regional immigration
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moths captured in light traps
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Regional immigration



