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Terrestrial Ecosystem Services
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Nutrient Cycling

Wild species habitat protection

Carbon sequestration & storage
Pest & disease control

Soil formation & fertilit ST
Plant pollination
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CLIMATE CHANGE AND BIODIVERSITY

‘ i _ Distant past Recent past I Future
_ (fossil record)  (known extinctions) | (modeled)

Humans have increased .

. . . 10 000 - Projected future
the species extinction rate extinction rate is

. <«—— more than ten times

by as much as 1,000 times higher tiah climeiftrate
over background rates 1000 1

typical over the planet’s
history (medium certainty) = 1001

Current extinction rate
is up to one thousand
times higher than the
fossil record

For every thousand
mammal species, less
10 1 than one went extinct
every millennium

- o Long-term average
i extinction rate

10-30% of mammal, bird, and
amphibian species are currently
threatened with extinction
(medium to high certainty)

Mammals Mammals Birds Amphibians All species

Source: Mlllennlum Ecosystem Assessment
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£ Potential loss of biodiversity
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Different Kinds of Extinction in the Sea

0, SO

e Commercial extinction:
When a species becomes
so rare that it no longer

pays to hunt it.

Ecological extinction:
When a species becomes
so rare that it no longer
plays its normal ecological
role.




Risk for terrestrial and freshwater species
impacted by the rate of warming
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REVIEW

Climate Change and Infectious
Diseases: From Evidence
to a Predictive Framework

Sonia Altizer,™* Richard S. Ostfeld,? Pieter T.]. Johnson,® Susan Kutz,* C. Drew Harvell®

Scientists have long predicted large-scale responses of infectious diseases to climate change, giving
rise to a polarizing debate, especially concerning human pathogens for which socioeconomic
drivers and control measures can limit the detection of climate-mediated changes. Climate change
has already increased the occurrence of diseases in some natural and agricultural systems, but
in many cases, outcomes depend on the form of climate change and details of the host-pathogen
system. In this review, we highlight research progress and gaps that have emerged during the
past decade and develop a predictive framework that integrates knowledge from ecophysiology and
community ecology with modeling approaches. Future work must continue to anticipate and
monitor pathogen biodiversity and disease trends in natural ecosystems and identify opportunities
to mitigate the impacts of climate-driven disease emergence.
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Biogeochemical cycles Cand N
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Biogeochemical cycles Cand N

Teragrams of nitrogen per year
300

Since 1960:

— Flows of biologically available 250 |
nitrogen in terrestrial
ecosystems doubled

— Flows of phosphorus tripled .

> 50% of all the synthetic
nitrogen fertilizer ever used
has been used since 1985

150

100 . | e
*60% of the increase in the
atmospheric concentration of Nitrogen fixation
in agroecosystems
CO, since 1750 has taken place , — Fossilfuels
I o == — . . . _
since 1959 1900 1920 1940 1960 1980 2000 2050

Source: Millennium Ecosystem Assessment



m Biogeochemical cycles Cand N

Forest productivity is not C limited...

there is no green solution to the CO2-problem.
Christian Korner

No change in growth of 100 year old decidous trees
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Increasing water limitation

WATER SCARSITY
(physical and economic)
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. Physical water scarcity

Approaching physical
water scarcity

. Economic water scarcity

. Little or no water scarcity

I:] Not estimated

Source: Comprehensive Assessment of Water Management in Agriculture, 2007
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£ Increasing risk of costal flooding
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Potential inundation
exposure for coastal
cities due to projected
sea level rise and
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m Potential increase in cereal production

Enhancing efficiency of agriculture: yield gap closure wher possible

Mueller, N.D., Gerber, %
J.S., Johnston, M., Ray, k.
D.K., Ramankutty, N. &
Foley, J.A., Closing
yield gaps through
nutrient and water

management, Nature,

490,254-257,2012 Maijor cereals: attainable yield achieved (%)
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‘ Climate change and predicted decrease in cereal production
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Change in potential
cereal output, 2080

I Decrease  -50% or more
I Decrease  25-50%
[ Decrease 5-25%

No change +5%
[ Increase 5-25%
P Increase  25% or more

Not suitable

Under HadCM3 model,
IPCC SRES A2 scenario

Courtesy: Hugo Ahlenius, UNEP/GRID-Arendal



Geoengineering the Planet with GMO crops
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m The options

The five routes for the long term
0) Do nothing (and adapt) <« This looks risky
1) Reduce and / increase efficiency

enewable sources
- hydro

— biomass

- wind

- geothermal

- solar

One
or more
of these ?

3) Nuclear
- thermal fission
- self-breeding fission
— fusion

4) CO, Capture and Storage ({CCS)
— a the stack
— from air

~Witigation of GHG emissions =S~€Bhsonni, 23 June 2015 -l Courtesy: Stefano Consonni




Reducing emission: necessary? YES, realistic? ...

Global emission pathways and carbon budgets

Warming since preindustrial

No Policies Cumulative CO, emissions 2011-2100 Probability of staying below 2°
Reference
80r 2°C 500 ppm 2.9-5.9°C
2°C 450 ppm 0%
60
2.4-4.7°C
40
———————————————— 0-4%
20
""" 1.5-2.7°C
0 41-64%
T 1.4-2.4°C
'20_ I I | | | | L : — 59'76%
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Year



Trajectory of Global CO2 Emission by Region
/ Consumption-based CO2
g e o emissions do not

High income | decrease even in HIC.
countries
($12,616 and more
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Upper middle income countries
($4,086 to $12,615)

(China, Brazil, Iran, Malaysia, South
frica etc.)

Attribution Principle
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Net Import — - - -
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(India, Indonesia, Philippine, Egypt etc.)
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Methods and data ‘

I
2| Final message +
New Policies scenario
s 27 All'means are necessary ! W More efficient plants
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e But please, test fancy
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Ml other planets!
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