Biodiversity and Climate Change:
Lessons from Swiss Clocks
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Old view: physics and chemistry of

the Earth determine its nature at

the surface; biosphere follows as a
consequence

Modern view:living organisms use the raw
materials of physics and chemistry to maintain
the nature of the surface in an equable state
for life




Atmospheric composition of planets
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‘Life has established and maintained: non-equilibrium, high O,, low
CO, state, within relatively narrow limits, despite major impacts of
volcanic activity, plate tectonics, meteor collisions and the
innovations that living organisms themselves have made, e.g

colonisation of the land

" “This has involved a continually changing cast of probably up to at
least 2 or 3 million species, maybe ten times as many, at any one
time



Species richness (biodiversity) is:
- of ten underestimated

* much higher than you think
-driven by natural selection in
exploiting opportunities,

coping with change, & minimising

competition for resources
among species

*And by subsequent species sorting
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Aldo Leopold: forester farmer, administrator & Professor of Wildlife
Management (University ofWisec
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If the biota, in the course of
aeons has built something that
we like but do not understand,
then who but a fool would
discard seemingly useless parts?
To keep every cog and wheel is

the first principle of intelligent
tinkering. 193



Climate affects everything: genes,
. metabolism, physiology, reproduction,
. behaviour, @kwpn and community
composition, ecosystem structure and

action, w’he biosphere
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Change in phenology (days earlier per year) of UK organisms, 1976-2005

Inver"rebr'a're
Ver"rebra're :

Freshwater | Land

- 1

N- 70 62 26 225 74 44 53 2582 263




Experimental evolution in small animals
in temperature controlled mesocosm experiments
in Liverpool (UK) and Denmark

~  Clonal populations added
then resampled several
months later and tested for =

temperature characteristics
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Grown & reproducing at:
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Simocephalus vetulus









90
W, Building nests (%)
g
S 60
ey Tending nests (days)
S
E 4
0
o 30-
0 ./.\ y
= 2 \I\
10 -
Successfully incubating (%) \'\\.
0 , , [
16.5 17.1 19.2 19.6 21.2 23.:2
Temperature (C)

=&= Percentage building nests == Percentage successfully incubating Days tending neif




Percentage or Days

90 -

80 -

70 -

60 -

50 -

30 -

20 -

10 -

ling nests (%)

Successf ~=
16.5 | 1 : 4 21.2 | 23.2
Temperature (C)
4= Percentage building nests == Percentage successfully incubating  Days tending nest







Diurnal oxygen concentrations by probe (mg/L)
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Biomass from Final Harvest
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Lagar'osvphon vulgare (Sou’rh African exotic),came fo

dominate mnxed native plant community in mesocosim
expemmen'rs« wn‘h 3°C rise
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Among natural communities
there are predictable
patterns with latitude

The Americas

60 lakes, 60 rivers, stratified
random sampling in 10° latitude
blocks.




Relationship between latitude and trophic groups of fish
in rivers and lakes
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Movemh not free

Mobility varies
-Snmple community replac
is highly unlikely ~ %**
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-Too.many. species, all'idiosyncratic, too'many = "

| unkﬁow.ggs to predict details of future communities  *
. +But given time and opportunity, through faligh
" natural selection and species sorting, —« O

.. functional communities would assemble: .
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Concentrotions of Greenhouse Gases from 1

to 2005

Carbon dioxide (CO;)
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Land emissions

Net emissions

Ocean sink

Fossil fuel emissions

Land sink Gt C yr--l
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CARBON DIOXIDE Evolved natural ecosystems
CAPTURE
AND STORAGE

Summary for Policymakers and Technical Summary

WMO

Eco-engineering
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Parsimony of available
nutrientfs (N&P) -

Most stored in biomass = .-

Low nutrient availability 4

= High biodiversity

Structure, characteristic
diversity
Top predators

. Connectivity throughout the larger system :
~ Provision for change & resilience through
adequate size, immigration and emigration
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3 New soFtsidf aﬂr'achvé
cities to free land for'

regenerated eco tems
4. More infensive, i‘th_ 3 .~

! technology, ethical,

farming on much r'educfd
- areas

5 New arrangements to use -

"less:food more effici tly‘-
6. Population reducﬂons{‘
dy-sta‘re economi
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