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1 Current
Climate Change

| Trends



Greenhouse Gases

CO, Fossil fuels,
Deforestation (Land
use change)

CH, Livestocks, Landfills,
Rice cultivation, Gas
pipe leakages

N,O Fertilisation

CFCs Heat pumps, cleaning
etc. etc.

After Figure SPM.1 (IPCC, 2007.
Summary for Policy Makers WGI)
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Difference (°C) from 1961-90

8

O bse rved Te m pe rat ures After Figure TS.6 (IPCC, 2007.
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Changes in Precipitation (so0-2005)
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2 Future
| Climate Change




The future can’t be predicted...
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Figure TS.32: Multi-model means of surface warming (IPCC, 2007. Technical Summary WGI)
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Relative Probability Relative Probability

Relative Probability
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Scenario differences become more
pronounced as we advance in time
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Figure TS.28: Projected surface temperature changes (IPCC, 2007. Technical Summary WGI)
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Extremes
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Figure 10.19: Changes in extremes - multi-model means (Meehl et al., 2007. IPCC WGI)
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Future: Changes in Precipitation

multi-model A1B DJF multi-model A1 B___ JJA

.......
OOt A

e Rain increases at high latitudes (very likely);

« Rain decreases at low latitudes (likely);

. Figure SPM.7: Relative changes in precipitation 2090-2099 vs. 1980-1999 (IPCC, 2007. Summary for Policy Makers WGI)
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Regional Projections - E.g T,R Europe
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Figure 11.5: Temperature (T) and precipitation (R) changes over Europe (Christensen et al., 2007. IPCC WGI)

|IPCC Coordinating Lead Author — ETH Zurich

10.0ct.207



Regional Projections - E.g. Spring Show
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Figure 11.13: Percent snow depth changes in March over North America (Christensen et al., 2007. IPCC WGl)
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Long term perspective - often
overlooked - highly relevant for forests
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3 Impacts on
Forests
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[Ecosystems

Their properties, goods and services»
Fischlin et al., 2007. In IPCC WGl Fourth
Assessment Report
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On the role of terrestrial
ecosystems (including forests)




More Carbon Stored in Ecosystems
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Figure 4.1: Ecosystems addressed - C stocks, areal extent (Fischlin et al., 2007. IPCC WGII)
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More Carbon Stored in Ecosystems
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Heat wave trends - E.g. Europe
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Temperature anomaly (K) / Area burned amomaly (10° km?)

Increasing Trends In Fire Frequencies

o

o
o

o
o

Area burned
Observed temperature
Simulated temperature

: Section 4.4.5
(Fischlin etal.,-..
IPCC WGII)
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Recent trends forest pests - E.g. Canada

(Dendroctonus ponderosae, Col., Scolytidae)

“1959-2002

B Pinus spp.

Section 4.4.5 :
Ay K (Fischlin et al.,
Bl s, fesevrees Smmaees ratureles ' PRY W E LT AN 2007. IPCC WGII)




Some DGVM Results - LPJ A2 HadCM3

l‘ N - 1 — Forest cover gain

. 2 - Shrub/woodland cover gain
D 3 - Herbaceous cover gain

B 4 - Desert amelioration

D 5 — Grass/tree cover loss

. 6 — Forest/woodland decline

relative to 2000 (Fischlin et al., 2007. IPCC WGII) "1 7 - Forest type change

Figure 4.3 (a): Projected appreciable changes (>20% per
spatial unit transformed) in terrestrial ecosystems by 2100
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Ex. subalpine
Forests

400 > other spec.

Ulmus glabra Huds.

[0 Fraxinus excelsior L.

MM Alnus viridis (Chaix) DC.
E Populus nigra L.

Acer platanoides L.

Acer pseudoplatanus L.
Castanea sativa Mill.

E Quercus petraea (Matu.) Lieblein
Quercus robur L.

E Fagus silvatica L.

[ Abies alba Mill.

74 Picea abies (L) H. Karsten

[0 Larix decidua Mill.

- Pinus cembra L.
1000 20b0 30b0 Pinus silvestris L.

Fischlin & Gyalistras, 1997. Global Ecol. Biogeogr. - Hafner, 2000.
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...and temperate forests
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AT (°C)

above preindustrial
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Figure TS.6:Compendium of projected risks due to critical climate change impacts on ecosystems for different levels of global mean annual

temperature rise IPCC, 2007. Technical Summary WGII
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Sink service at risk

— LPJ HadCM3 A2 — LPJ CRU Climatology
— LPJ ECHAMS B1

1900 1950 2000 2050 2100

Figure 4.2: Simulated net carbon exachange between terrestrial ecosystems and atmosphere
(Fischlin et al., 2007. IPCC WGII)

Net Carbon Exchange (PgC/year)



Summary

Emissions from ecosystems
(incl. forests)

Global mean annual temperature change relative to 1980-1999 (°C)
0 1 2 3 4 5°C

Significant’ extinctions

Up to 30% of species at

increasing risk of extinction** around the globe**

Terrestrial biosphere tends toward a net carbon source as:
~15%** ~40% of ecosystems affected**

Increasing species range shifts and wildfire risk**

overturning circulation**

0 1 2 3 4 5 G
Global mean annual temperature change relative to 1980-1999 (°C)

' Significant is defined here as more than 40%.

From Figure SPM.2
(IPCC, 2007. Summary for Policy Makers by Working Group I AR4 IPCC)
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4 Adaptation
| and Forests
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Future Resilience of Ecosystems




Forests are crucial in the clobal C-cycle
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Some Climate Change Now Unavoidable

Global surface warming (°C)
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Figure TS.32: Multi-model means of surface warming (IPCC, 2007. Technical Summary WGI)
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Climate Change - an integrated framework

Impacts on human
and natural systems

Food and water resources
Ecosystem and biodiversity
Human settlements
Human health

Climate Change

Temperature rise
Sea-level rise
Precipitation change
Droughts and floods

uoneydepy

PN
o) [N

Adaptation

Socio-economic
development paths

Economic growth
Technology
Population
Governance

Emissions and
concentrations

Greenhouse gases
Aerosols

Mitigation

SYR FIGURE 1-1

IPCC | WMO UNEP

| INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE




Limiting Warming to Max of 2°C

Equilibrium global mean temperature increase
above pre-industrial (°C)

10
T Required reduction of GHG

. emissions by Annex |

6- countries:

! | By 2020: -25% .. -40%
. By 2050: -85% .. -95%

(Gupta et al., 2007. IPCC AR4 WGIII)

| |
300 400 450 500 600 700 800 900 1000
GHG concentration stabilization level (ppm CO5-eq)

5 Figure SPM.8: Global warming and GHG stabilization levels (IPCC, 2007. Summary for Policy Makers WGlII)
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CO, Emissions (GtC y™)

Recent emission trends
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Foster diversity to enhance
esilience
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Ecosystems Services

Provisioning Services Regulating Services Cultural Services
® Food ¢ C-sequestration ® Recreational
e Water e Climate ® Educational
® Fuel ® Flood, erosion e Spiritual
* Wood e Air, water puri-
fication

® Pests, diseases

- P -~ -~ P -~ P P -

® Soil formation
* Nutrient cycling

Supporting Services

® Primary & other productions

® Biodiversity maintenance

Ecosystem
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Valuation of Ecosystem Services

Economic value of services provided
annually by biosphere:

Trillions (=1012=Tera) US $

18

] Global GDP 1997

Costanza et al., 1997. Nature, 387: 253-260
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Climate Convention (UNFCCC) - Article 2

UNFCCC (United Nations Framework Convention of Climate Change) after World
Summit in Rio 1992.

Since 1994 in force, ratified by 189 Parties (e.g. USA as 4th.)!

The ultimate objective of this Convention .... is to achieve, ....
stabilization of greenhouse gas concentrations in the atmosphere
at a level that would prevent dangerous anthropogenic
interference with the climate system.

Such a level should be achieved within a
time-frame sufficient:

to allow ecosystems to adapt né
to climate change

wally

- to ensure that food production is not
threatened, and

- to enable economic development to
proceed in a sustainable manner.
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AT (°C)

above preindustrial

60

Ecosystem’s resilience exceeded
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Figure TS.6:Compendium of projected risks due to critical climate change impacts on ecosystems for different levels of global mean annual
temperature rise IPCC, 2007. Technical Summary WGII
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