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e Climate is important
e Climate change is real and human made

e Ecosystems including Agroecosystems
and Forests (ES-AF) are important

e ES-AF play a double-role:
—They are impacted by climate change
—They cause climate change (are part of the solution)

e It matters a great deal whether and how we solve the
climate change challenge: with or without ecosystems!
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Lucerne ~4-23 Ma BP (Miocene)
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The Voice of Science

Anthropogenic climate

change is real

Unmitigated climate change
would cause major impacts

A drastic climate change
is still avoidable
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| Does Climate
Change?
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So-called counter-evidence?
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IPCC used several Temperature Records
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O bse rved Te m pe rat u res After Figure TS.6 (IPCC, 2007b.

Technical Summary (TS) WGI)
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Greenhouse Gases

CO,

CH,

N,O

CFCs
etc.

Fossil fuels,
Deforestation (Land
use change)

|ivestocks, Landfills,
Rice cultivation, Gas
nipe leakages

Fertilisation

Heat pumps, cleaning
etc.

Figure SPM.1 (IPCC, 2007a. Summary for Policy

Makers (SPM) WGI)
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Human and Natural Drivers of Climate Change

21.Jun.2010
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Do We Humans Cause It?
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Warming Over Present Levels
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Figure SPM.5: Multi-model global averages of surface warming (relative to 1980—1999) for the scenarios (IPCC, 2007. Summary for Policy Makers WGI)
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AT (SST Annual Means)
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Figure 10.8: Projected surface temperature changes - multimodel means (Meehl et al., 2007. IPCC WGI)
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Precipitation Changes (Summer)

 Precipitation at low latitudes likely to decrease
e e e, S

2090-2100 o IPCC SRES
vs. 1980-99 L - - A1B

20 -10 -5 5 10 20

Figure SPM.7: Relative changes in precipitation 2090-2099 vs. 1980-1999 (IPCC, 2007a. SPM WGi)
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Is climate change
real? Human
I made? Dangerous?

Yes!
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Ecosystems, Incl.

Agroecosystems

and Forests are
Important!
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Global
GDP 1997

Ecosystems Services
N\ /

Provisioning 4  Regulating
* Food ® C-sequestration
* Water ® Climate

® Fuel

® Flood, erosion
* Air, water puri-
fication

® Spiritual

Cultural

® Recreational
® Educational

33

illions (=1072=Tera) US $

Costanza et al., 1997. Nature, 387: 253-260

~ Andreas Fischiin — Coordinating Lead Author IPCC AR4 — ETH Zurich, Switzerland
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Global
GDP 1997

Ecosystems Services

Trillions (=10"2=Tera) US $

5

Costanza et al., 1997. Nature, 387: 253-260

ETH Zurich, Switzerland
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... and they are
already impacted!




Since 1970 observed impacts on physical and biological systems
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Future Climate
Change Impacts?
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Global Warming Affects All Sectors

IPCC, 2007¢c, WGII SPM Global mean annual temperature change relative to 1980-1999 (°C)
0 1 2 3 4

t! extinctions
the globe**

Increased ——— —

ECOSYSTEMS

source as:
s affected**

Increasing

Increased

COASTS

HEALTH

Substantial burden on health services** == ==

~ Andreas Fischiin — Coordinating Lead Author [PCC AR4 — ETH Zurich, Switzerland
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Global Warming Affects All Sectors

IPCC, 2007¢c, WGII SPM Global mean annual temperature change relative to 1980-1999 (°C)

0

1 2 3 < 5°C

WATER

Increased water availability in moist tropics and high latitudes** = s s e e e - - - - - - - - -

Decreasing water availability and increasing drought in mid-latitudes and semi-arid low latitudes** mm = i

Hundreds of millions of people exposed to increase water Stress™™ mm mm mm me = = w— - - - - - - -

ECOSYSTEMS

Up to 30% of species at Significant' extinctions
increasing risk of extinction** around the globe**

Increased coral bleaching** == Most corals bleached** === Widespread coral mortality** == == = == == == —— i

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

Ecosystem changes due to weakening of the meridional == =
overturning circulation**

Increasing species range shifts and wildfire risk**

Complex, localised negative impacts on small holders, subsistence farmers and fishers** mm mm wm - -]

Tendencies for cereal productivity Productivity of all cereals m m

FOOD to decrease in low latitudes™* decreases in low latitudes**
Tendencies for some cereal productivity Cereal productivity to
to increase at mid- to hlgh latitudes** decrease in some regions**
Increased damage from floods and storms** == = mm mm mm = - - - - - - - - -
About 30% of
global coastal ™= == == == == = -
COASTS wetlands lost?**
Millions more people could experience . o — e == == = = —
coastal flooding each year**
Increasing burden from malnutrition, diarhoeal, cardio-respiratory, and infectious diseases** mm = |
HEALTH Increased morbidity and mortality from heat waves, floods, and droughts** == == == == == = = - - -

Changed distribution of some disease Vectors ® o e e e =
Substantial burden on health services** == w= -1

~ Andreas Fischiin — Coordinating Lead Author IPCC AR4 — ETH Zurich, Switzerland
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Ecosystems Services

Provisioning Services

Regulating Services

Cultural Services

* Food ¢ C-sequestration ¢ Recreational
e Water e Climate ® Educational
® Fuel ® Flood, erosion ® Spiritual
* Wood ¢ Air, water puri-
fication
® Pests, diseases
+ -+ -+ + + + -+ +

Supporting Services

® Soil formation
* Nutrient cycling

® Primary & other productions

® Biodiversity maintenance

Ecosystem

~ Andreas Fischiin — Coordinating Lead Author [PCC AR4 — ETH Zurich, Switzerland
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First Evidence:
Recent Climate Change => Extinctions
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Golden toad and 74 other amphibian species extinct in montane

cloud forests
(Pounds et al., 2006; Parmesan, 2006) Golden toad

(Bufo periglenes)

21.Jun.2010 Prof. Dr. Andreas Fischlin — IPCC Author — Environmental Sciences, Integrative Biology/Systems Ecology

ETH Zurich, Switzerland



Impacts on Biodiversity

20%-30% of higher plants
and animals at high risk of
extinction

if AT 1.5°C - 2.5°C
over present

(medium confidence)
ndreas Fisch_hor IPCC AR4 — ETH Zurich, Switzerland
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Biodiversity and Climate Change
Geologic time scales

Biodiversity during the Phanerozoic

All Genera
I Well-Resolved Genera
— Long-Term Trend

Y/ The "Big 5" Masg Extinctions
xtlnctlo%vents

¥ Othe

Thousands of Genera

0 50 100 150 200 250 300 350 400 450 500 542
Millions of Years Ago
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Arctic Sea Ice

after Stroeve et al., GRL 2007

Arctic
September Sea Ice Extent: Observations and Model Runs
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Summary

Impacts on Biodiversity

(Supporting Services)

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

Up to 30% of species at Significant' extinctions -
increasing risk of extinction** around the globe**

Increased coral bleaching** == Most corals bleached** === \Videspread coral mortality** == = = = = -

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

Ecosystem changes due to weakening of the meridional ==
overturning circulation**

Increasing species range shifts and wildfire risk**

1 2 9 4 5 G
Global mean annual temperature change relative to 1980-1999 (°C)

' Significant is defined here as more than 40%.

The warmer, the more negative the impacts! >

From Figure SPM.2
(IPCC, 2007c. Summary for Policy Makers by Working Group 1l AR4 IPCC)

~ Andreas Fischlin — Coordinating Lead Author IPCC AR4 — ETH Zurich, Switzerland 21.Jun.2010
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Ecosystems Services

Provisioning Services

* Food
e Water
® Fuel

¢ Wood

Regulating Services

¢ C-sequestration

¢ Climate

® Flood, erosion

¢ Air, water puri-
fication

® Pests, diseases

Cultural Services

® Recreational
® Educational
® Spiritual

|

Supporting Services

® Primary & other productions
® Soil formation
* Nutrient cycling

® Biodiversity maintenance

Ecosystem

~ Andreas Fischiin — Coordinating Lead Author [PCC AR4 — ETH Zurich, Switzerland
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Extreme Events such as Heat Waves

Box 5.1. European heatwave impact on the
agricultural sector

Europe experienced a particularly extreme climate event during the
summer of 2003, with temperatures up to 6°C above long-term
means, and precipitation deficits up to 300 mm (see Trenberth et al.,

2007). Arecord drop in crop yield of 36% occurred in Italy
for maize grown in the Po valley, where extremely high
temperatures prevailed (Ciais et al., 2005). In France, compared to

2002, the maize grain crop was reduced by 30% and fruit
harvests declined by 25%. Winter crops (wheat) had nearly
achieved maturity by the time of the heatwave and therefore

suffered less yield reduction (21% decline in France) than
summer crops (e.g., maize, fruit trees and vines) undergoing
maximum foliar development (Ciais et al., 2005). Forage production

was reduced on average by 30% in France and hay and

silage stocks for winter were partly used during the summer (COPA
COGECA, 2003b). Wine production in Europe was the lowest in 10

years (COPA COGECA, 2003a). The (uninsured) @CcOnomic
losses for the agriculture sector in the European Union were
estimated at €13 billion, with largest losses in France (€4 billion)

(Sénat, 2004). \

R4 — ETH Zurich, Switzerland 21.Jun.2010



Frequency of Extreme Temperatures
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Alcamo et al., 2007. Regional chapter: Europe. IPCC WGII (after Schar et al., 2004)
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Agricultural Productivity

- Globally, the potential for food production is projected
to increase with increases in local average
temperature over a range of 1-3°C, but above this it is
projected to decrease.

 Crop productivity is projected to increase slightly at
mid- to high latitudes for local mean temperature
increases of up to 1-3°C depending on the crop, and
then decrease beyond that in some regions.

- At lower latitudes, especially seasonally dry and
tropical regions, crop productivity is projected to
decrease for even small local temperature increases

(1-2°C), which would increase the risk of hunger.
IPCC, 2007. SPM WG|, p.11

(medium confidence)
Andreas Fischli_thor IPCC AR4 — ETH Zurich, Switzerland 21.Jun.2010



Wheat

With adaptation

(d) Wheat, low latitude
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Wheat

With adaptation
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Wheat

With adaptation

(d) Wheat, low latitude
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Easterling et al., 2007. Figure 5.2: Yields and warming (IPCC, 2007. WGII)
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Wheat

at, low latitude

% Yield Change
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Easterling et al., 2007. Figure 5.2: Yields and warming (IPCC, 2007. WGII)
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Easterling et al., 2007 Figure 5.2: Yields and warming (IPCC, 2007. WGII)

21.Jun.2010 Prof. Dr. Andreas Fischlin — IPCC Author — Environmental Sciences, Systems Ecology ETH Zurich, Switzerland
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%
Mha | trans- | Biodiversity | Provisioning | Regulating Cultural
formed
1370 25 a-diversity Indigenous
Boreal decreases with peoples;
latitude, but recreational uses
relatively large [3-
diversity

Leisure time use;

1040 67 Forests serve

increasingly as remaining
refuge for plants surrogates for
and wildlife wilderness

Ecotoursim in
biodiversity
hotspots

1750 34

21.Jun.2010 Prof. Dr. Andreas Fischlin — IPCC Author — Environmental Sciences, Integrative Biology/Systems Ecology ETH Zurich, Switzerland



Forestry

Globally, commercial timber productivity
rises modestly with climate change in the
short- to medium-term, with large regional
variability around the global trend.

IPCC, 2007. SPM WGII, p.12

(medium confidence)
"~ Andreas Fischiin — Coordinating Lead Author IPCC AR4 — ETH Zurich, Switzerland 21.Jun.2010
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Observed Trends of Increasin
Fire Prevalence

FAW §

mostly in boreal and subtropical zones

At

e

Section 4.4.5 (Fischlin et
al., 2007. IPCC WGiII)

21.Jun.2010
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Summary

Impacts on Provisioning Services
(Food, fibre, and forestry)

Global mean annual temperature change relative to 1980-1999 (°C)

1 2 3 4 5°C
| Complex, localised neaative impacts on small holders, subsistence farmers and fishers** == ms = = - - - ->|
to decrease in low latitudes** Aacreacec in low latitiidec**
1

IENUETICIES 101 SUNTIE LETEal Prouucuvity Cereal productivity to
| to increase at mid- to high latitudes** decrease in some regions**

0
|
| FOOD
1
0

1 2 3 “ 9 G
Global mean annual temperature change relative to 1980-1999 (°C)

The warmer, the more negative the impacts! >

From Figure SPM.2
(IPCC, 2007c. Summary for Policy Makers by Working Group 1l AR4 IPCC)

~ Andreas Fischiin — Coordinating Lead Author [PCC AR4 — ETH Zurich, Switzerland 21.Jun.2010
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Ecosystems Services

Provisioning Services

* Food
e Water
® Fuel

¢ Wood

Regulating Services

¢ C-sequestration

¢ Climate

® Flood, erosion

¢ Air, water puri-
fication

® Pests, diseases

Cultural Services

® Recreational
® Educational
® Spiritual

+ = Z

Supporting Services

® Soil formation
* Nutrient cycling

® Primary & other productions ® Biodiversity maintenance

Ecosystem

~ Andreas Fischiin — Coordinating Lead Author [PCC AR4 — ETH Zurich, Switzerland
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Double Role of Forests
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n Al

- > 0.5 % Decrease per year
- > 0.5 % Increase per year

| Change rate below 0.5 % per year

Net changes in forest cover 2000-2005
(Nabuurs, GJ., et al., 2007. IPCC AR4 WGIII, 541-584. Fig.9.1)

~ Andreas Fischiin — Coordinating Lead Author IPCC AR4 — ETH Zurich, Switzerland 21.un.2010



Forests
Regulating services

Over the course of this century, net
carbon uptake by terrestrial
ecosystems is likely to peak before
mid-century and then weaken or even
reverse, thus amplifying climate
change.

(high confidence)

IPCC, 2007c. SPM WG, p.11

Andre_r IPCC AR4 — ETH Zurich, Switzerland 21.Jun.2010
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Where Does the CO, Go?

E.g. 2006
Anthropogenic emissions:
8.4+ 1.5=9.9PgC/a

Fischlin, 2008. Schweiz. Z. Forstwesen; Data from Raupach et al. 2007,
PNAS; Canadell et al 2007, PNAS

21.Jun.2010 Prof. Dr. Andreas Fischlin — IPCC Author — Environmental Sciences, Integrative Biology/Systems Ecology ETH Zurich, Switzerland
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Where Does the CO, Go?

E.g. 2006
Anthropogenic emissions:
8.4+ 1.5=99PgC/a

Fischlin, 2008. Schweiz. Z. Forstwesen; Data from Raupach et al. 2007,
PNAS; Canadell et al 2007, PNAS

21.Jun.2010 Prof. Dr. Andreas Fischlin — IPCC Author — Environmental Sciences, Integrative Biology/Systems Ecology ETH Zurich, Switzerland
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Where Does the CO, Go?

E.g. 2006
Anthropogenic emissions:
8.4+ 1.5=9.9PgC/a

~2060

Fischlin, 2008. Schweiz. Z. Forstwesen; Data from Raupach et al. 2007,
PNAS; Canadell et al 2007, PNAS

<<30%Land

21.Jun.2010 Prof. Dr. Andreas Fischlin — IPCC Author — Environmental Sciences, Integrative Biology/Systems Ecology ETH Zurich, Switzerland



DGVM Results - LPJ B1 ECHAMS5

. 1 - Forest cover gain

D 2 — Shrub/woodland cover gain
D 3 — Herbaceous cover gain

B 4 - Desert amelioration

Figure 4.3 (b): Projected appreciable changes (>20% per spatial || 5-Grassftree cover loss

unit transformed) in terrestrial ecosystems by 2100 relative to Bl 6 - Forest/woodiand decline
2000 (Fischlin et al., 2007. IPCC WGII) || 7 - Forest type change

74 ~ Andreas Fischlin — Coordinating Lead Author IPCC AR4 — ETH Zurich, Switzerland

21.Jun.2010



DGVM Results - LPJ A2 HadCM3

- 1 - Forest cover gain

D 2 — Shrub/woodland cover gain
D 3 — Herbaceous cover gain

B 4 - Desert amelioration

Figure 4.3 (a): Projected appreciable changes (>20% per spatial || 5-Grassftree cover loss

unit transformed) in terrestrial ecosystems by 2100 relative to Bl 6 - Forest/woodiand decline
2000 (Fischlin et al., 2007. IPCC WGII) || 7 - Forest type change

~ Andreas Fischlin — Coordinating Lead Author IPCC AR4 — ETH Zurich, Switzerland
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Sink service at risk!

1900 1950 2000 2050 2100

Figure 4.2: Simulated net carbon exachange between terrestrial ecosystems and atmosphere (Fischlin et
al., 2007. IPCC WGilI)
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~ Andreas Fischiin — Coordinating Lead Author [PCC AR4 — ETH Zurich, Switzerland 21.Jun.2010



Carbon Stored in Forests

Atmosphere ~2000 600
Atmosphere P-IND - 600
Atmospjere LGM - 400

- 200
N o
Q

Qo) QA 2 & A O
O
from amount in all ecosystems s comoms oo o e

~ Andreas Fischlin — Coordinating Lead Author IPCC AR4 — ETH Zurich, Switzerland 21.Jun.2010



Carbon Stored in Forests

Atmosphere ~2000
Atmosphere P-IND - 0600
Atmosphere LGM i - 400
ﬂ _ - 200
I ﬂ . 0
Pl V@@ T 000
©
from amount in atmosphere Foure 4.1:Ecosystoms addesc 0 stk

~ Andreas Fischlin — Coordinating Lead Author IPCC AR4 — ETH Zurich, Switzerland 21.Jun.2010



Forest pests - Mountain Pi‘ﬁe"Bbetle

(Dendroctonus ponderosae, Col., Scolytidae) _ f"“‘ “""--5-*4"
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Section 4.4.5
(Fischlin et al., 2007.
IPCC WGII)

IPCC AR4 — ETH Zurich, Switzerland 21.Jun.2010



Forest pests - Mountain F

-7

Pinus sop.

Dendroctonus ponderosae

Section 4.4.5
(Fischlin et al., 2007.
IPCC WGII)

PCC AR4 — ETH Zurich, Switzerland 21.Jun.2010



Forest pests

(Dendroctonus ponderosae, Col., Scolytidae)
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Section 4.4.5
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Summary

Impacts on Reqgulating Services

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

Up to 30% of species at Significant’ extinctions wjg-
increasing risk of extinction** around the globe**

Increased coral bleaching** == Most corals bleached** === \Nidespread coral mortality** == mm m= = o= - - - -

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

Increasing species range shifts and wildfire risk**

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

' Significant is defined here as more than 40%.

The warmer, the more negative the impacts! >

From Figure SPM.2
(IPCC, 2007. Summary for Policy Makers by Working Group 1l AR4 IPCC)

~ Andreas Fischiin — Coordinating Lead Author [PCC AR4 — ETH Zurich, Switzerland 21.Jun.2010
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Plenty!

Including some
fatal ones!
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Warming Over Present Levels

+6.4°C

| +4°C

—+1.8°C

6.0 :— post-SRES range (80%) _:
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Figure SPM.5: Multi-model global averages of surface warming (relative to 1980—1999) for the scenarios (IPCC, 2007. Summary for Policy Makers WGI)

R4 — ETH Zurich, Switzerland
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Warming Over Present Levels
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Figure SPM.5: Multi-model global averages of surface warming (relative to 1980—1999) for the scenarios (IPCC, 2007. Summary for Policy Makers WGI)
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Land Use Change
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I Intact Forest Landscapes I Formerly forest, now croplands
Qkigiaat) forest thweriscapes Formerly forest, now pasture
Source: World Resources Institute / South Dakota - Tropical deforestation 2000-2005

Courtesy: Lars Laestadius, WRI State University, 2009

~ Andreas Fischiin — Coordinating Lead Author IPCC AR4 — ETH Zurich, Switzerland 21.un.2010



Restoration

Adaptation
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I Intact Forest Landscapes I Formerly forest, now croplands
Working Forest Landscapes Formerly forest, now pasture
Source: World Resources Institute / S - Tropical deforestation 2000-2005

Courtesy: Lars Laestadius, WRI State University, 2009
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Adaptation
AND

Mitigation




Ecosystems Also
| Causing Climate
Change?
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Global CO2 Emissions

Waste and wastewater
2.8%

Forestry
17.4%

Energy supply
25.9%

Agriculture
13.5%

Transport

13.1%

Industry Residential and
19.4% commercial buildings
7.9%

Figure SPM.3: GHG emissions in 2004 by sectors [CO2-eq]. IPCC, 2007. WGIII SPM.

2D oine?6tty, 12. November 2009 Prof. Dr. AndreaPHRigaMir ndfGG ARrbegietEovitirBrmentl Science<C énitgriiiBoBliolehySystems Ecology ETH Zurich, Switzerland
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To grow corn and soy
more than 90% of
forest land outside of
the reserve lguacu
National Park was
changed to cropland
within only 30 years!
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ETH ... Deforestation Can Be .
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Quantitatively Estimated
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e.g. Hansen et al., 2008. PNAS 105: 9439-9444

21.Jun.2010 Prof. Dr. Andreas Fischlin — IPCC Author — Environmental Sciences, Integrative Biology/Systems Ecology ETH Zurich, Switzerland



Ec?systems
I Causing Climate
Change?

Yes!




Need We
Mitigate?
By How Much?




GtC

Current
atmosphere
777 GtC

12/Apr.2010

1500 2000 2500 3000 3500

1000

Fossil Fuels (world)

96.8 %

[ historical

[0 Reserves (unused)

Moomaw et al., 2001
IPCC TAR WGIII

Sims et al., 2007
IPCC AR4 WGIII

99.9 %

Fischlin et al., 2007,
IPCC AR4 WGII

500

94.4 %

82.51%

Coal

Gas

QOil

Land-Use Change

Prof. Dr. Andreas Fischlin — IPCC Author — Environmental Sciences, Integrative Biology/Systems Ecology



Max 2°C ?

Equilibrium global mean temp:t
above pre-industrial (°C)

Reductions of GHG emissions

10 required from Annex | countries:
| IPCC, 2(_)07. Summary for Policy Makers
L] e e 2020: -25% .. -40% (vs. 1990)
- 2050: -80% .. -95% (vs. 1990)
6 (Gupta et al., 2007. IPCC AR4 WGilII)

In Developing Countries:

2020: -15% .. -30% (vs. BAU)
f——
(den Elzen, M.G.J. & Hohne, N., 2008. Climatic Change, 91:
249-274)
0 - T - T | T T T
300 400 450 500 600 700 800 900 1000

GHG concentration stabilization level (ppm CO»-eq)

Figure SPM.8: Global warming and GHG stabilization levels (IPCC, 2007. Summary for Policy Makers WGlII)

~ Andreas Fischiin — Coordinating Lead Author IPCC AR4 — ETH Zurich, Switzerland 21.Jun.2010



High Technical and Ecomonic Reduction
Potentials by 2030es

————— @\World total
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Contribution by Agriculture and
Forestry Essential
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Summary for
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Mitigation Potential By Continents
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Nabuurs et al., 2007. WGIII, Fig. 9.14
~ Andreas Fischlin — Coordinating Lead Author IPCC AR4 — ETH Zurich, Switzerland 21.Jun.2010




Need We
Mitigate?
By How Much?

Yes! A Lot!




e Climate is important
e Climate change is real and human made

e Ecosystems including Agroecosystems
and Forests (ES-AF) are important

e ES-AF play a double-role:
—They are impacted by climate change
—They cause climate change (are part of the solution)

e It matters a great deal whether and how we solve the
climate change challenge: with or without ecosystems!
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Thanks for your attention!
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Dangerous Anthropogeic Interference (DAI)
vs. global mean warming (°C)

Reasons .
of
Concern

Know-
ledge

Global mean warming (°C) over preindustrial levels
w

TAR

0
2 00 1 Risks to Risk of Distribution
Unique Extreme  of Impacts
and Weather
Threatened Events
Systems

Smith et al., 2009. PNAS u. Fischlin, 2009

~ Andreas Fischiin — Coordinating Lead Author [PCC AR4 — ETH Zurich, Switzerland

Aggregate
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Dangerous Anthropogeic Interference (DAI)
vs. global mean warming (°C)

Reasons .
of
Concern

Know-
ledge

Global mean warming (°C) over preindustrial levels
w

AR4

0
2007 Risks to Risk of  Distribution Aggregate
Unique Extreme  of Impacts
and Weather
Threatened  Events
Systems

Smith et al., 2009. PNAS u. Fischlin, 2009

~ Andreas Fischiin — Coordinating Lead Author [PCC AR4 — ETH Zurich, Switzerland
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Dangerous Anthropogeic Interference (DAI)
vs. global mean warming (°C)

Reasons .
of
Concern

Know-
ledge

Global mean warming (°C) over preindustrial levels
w

TAR

0
2001 Risks to Risk of  Distribution Aggregate
Unique Extreme  of Impacts Impacts
and Weather
Threatened  Events
Systems

Smith et al., 2009. PNAS u. Fischlin, 2009

~ Andreas Fischiin — Coordinating Lead Author [PCC AR4 — ETH Zurich, Switzerland
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Dangerous Anthropogeic Interference (DAI)
vs. global mean warming (°C)

Reasons .
of
Concern

Future

Know-
ledge
AR4

Global mean warming (°C) over preindustrial levels
w

7
@
0
2 0 0 7 Risks to Risk of  Distribution Aggregate  Risks of
Unique Extreme  of Impacts Impacts Large
and Weather Scale
Threatened  Events Discon-
Fischlin, A., 2009. GAIA, 18: 193-199 Systems tinuities

~ Andreas Fischiin — Coordinating Lead Author IPCC AR4 — ETH Zurich, Switzerland 21.Jun.2010
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