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IPCC Assessment Report 4 WGII, Chapter 4
«Ecosystems, their properties,

goods, and services»

e 2 CLAs: Andreas Fischlin, Guy F. Midgley

e 8 LAs: Jeff Price, Rik Leemans, Brij Gopal, Carol
Turley, Mark Rounsevell, Pauline Dube, Juan
Tarazona, Andrei Velichko

e 19 CAs with outstanding conributions from
Jacqueline de Chazal and Rachel Warren

e 2 REs

e Hundred of expert reviewers, scientists etc.
e >3200 scientific articles reviewed

e 915 cited



Ecosystems Services

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

® Primary & other productions * Biodiversity maintenance
s Soil formation
* Nutrient cycling

Ecosystem
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Climate affects ecosystems...

and indirectly us!

Economy of ecosystem services:

Trillions (=1012) US $

16 18 33 54
I Global GDP 1997

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

| Blodiversity




Biodiversity?

Biological variability at
e Genetic

e Species

e Ecosystem

level



Biodiversity - Most Vulnerable

Extensively bleached community
s E e 2 o - T e e of corals near Great Keppel Island
- : : : on the southern Great Barrier Reef

in March 2002 at low tide.

Photo Ove Hoegh-Guldberg, Univ.
of Queensland

Polar bears have recently been listed as vulnerable due
to climate change by IUCN (Wiig, 2005; Schiebe et al.,
2006) and also proposed as endangered species on U.S.
list of endangered species (Eilperin, 2006; Heilprin,
2006; Roach, 2006)

Andreas Fischlin — Forum IPCC AR4

5.Sep.07



20% - 30%0 of higher
plants and animals at
high risk of extinction

If AT 1.5°C - 2.5°C
over present

(medium confidence)



Assessment (19 studies) involved:

e Higher plant species
(vascular plants):

- 40,587 species Bl i L
— 133,149 (~50%) species (global studies)

e Higher animal species
(vertebrates, butterflies):
- 4,826 species

— 9,645 species (~40% of vertebrates) [t
(g|0ba| StUdIeS) Alpine blue i"gx\
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E.g. “Adapting” species

33.5

Yy Long-leaf
£ 340 sugarbush
3 Protea

longifolia

34.5

18.5 19.0 19.5 20.0

Longitude (°E)
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Eg “Loser” species Sunshine conebush

Leucospermum tomentosum

S I Extinct
[ Persist
I Expand

=

e.g. Midgley et al., 2002. Global Ecol.
Biogeogr., 11(6): 445-451.
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Range response
types

6 (3%) 21 (9%)

winners unchanging

36 (15%) | 178 (73%)

adapting loosers '




Entire ecosystem
Example Succulent Karoo:

current ~2050 ~2080
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Ocean acidification

Cold water corals . =
(e.g. Lopholia portusa) = = =

*

* Lopholia portusa
* Madrepora oculata
* Solenosmilia variabilis




Summary
Impacts on Biodiversity

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

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

Increased coral bleaching** == Most corals bleached** === \Nidespread coral mortality** == e s m= = - ——-—

errestrial biosphere tends toward a net carbon source as:
~15%*" m— ~40% of ecosystems affected**

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

Increasing species range shifts and wildfire risk**

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

' Significant is defined here as more than 40%.

SPM AR4 IPCC Working Group II
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Emissions
from
Terrestrial
Ecosystems




Terrestrial ecosystems
become net source

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)



More Carbon Stored in Ecosystems
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More Carbon Stored in Ecosystems
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Effects from Fire included




Some DGVM Results - LPJ A2 HadCM3

l' B 1 - Forest cover gain
] . 2 — Shrub/woodland cover gain

LS | 3 - Herbaceous cover gain
B 4 - Desert amelioration
[:] 5 - Grass/tree cover loss
. 6 — Forest/woodland decline
Fischlin et al., 2007 (IPCC) | 7 - Forest type change
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. Net Carbon Exchange (PgC/year)

rom DGVM Results - Sink Weakens

— LPJ HadCM3 A2 — LPJ CRU Climatology
— LPJ ECHAMS5 B1
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Summary
Emissions from ecosystems

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

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%*" m— ~40% of ecosystems affected**

Increasing species range shifts and wildfire risk**

overturning circulation**

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

' Significant is defined here as more than 40%.

SPM AR4 IPCC Working Group II
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Resilience
Exceeded




Ecosystems in this century

The resilience of many ecosystems is
likely to be exceeded this century by an
unprecedented combination of climate
change, associated disturbances (e.g.,
flooding, drought, wildfire, insects,
ocean acidification), and other global
change drivers (e.g., land use change,
pollution, overexploitation of resources).

(high confidence)
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Changes in fire regime
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Changes in insect outbreaks




Summary - Ecosystem impacts
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Coral
~10-15% of species committed to extinction
Loss of 8% freshwater fish habitat in N. America

AT (°C)
above preindustrial

Polar ecosystems increasingly damaged
Increased coral reef bleaching
Amphibian extinctions increasing on mountains

1900 2000 2100 2200 2300
Year
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most corals bleached
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Loss in South Africa: ~10-80% fauna,
~40-50% plants (~50-65% Fynbos)




Terrestrial biosphere’s sink
weakens
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/ WGI B1+stabil. ~10-15% of species committed to extinction
Loss of 8% freshwater fish habitat in N. America

Polar ecosystems increasingly damaged
Increased coral reef bleaching
Amphibian extinctions increasing on mountains

Fischlin & Midgley, 2007. Ecosystems.
In IPCC AR4 WII, http://www.ipcc.ch
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Thanks for your

andreas.fischlin@env.ethz.ch « http://www.sysecol.ethz.ch



