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Summary for Policymakers

8 For an explanation of SRES emissions scenarios, see Box ‘SRES scenarios’ in Topic 3 of this Synthesis Report. These scenarios do not include
additional climate policies above current ones; more recent studies differ with respect to UNFCCC and Kyoto Protocol inclusion.
9 Emission pathways of mitigation scenarios are discussed in Section 5.

3. Projected climate change
and its impacts

There is high agreement and much evidence that with
current climate change mitigation policies and related sus-
tainable development practices, global GHG emissions
will continue to grow over the next few decades. {3.1}

The IPCC Special Report on Emissions Scenarios (SRES,
2000) projects an increase of global GHG emissions by 25 to
90% (CO2-eq) between 2000 and 2030 (Figure SPM.5), with
fossil fuels maintaining their dominant position in the global en-
ergy mix to 2030 and beyond. More recent scenarios without
additional emissions mitigation are comparable in range.8,9  {3.1}

Continued GHG emissions at or above current rates
would cause further warming and induce many changes
in the global climate system during the 21st century that
would very likely be larger than those observed during
the 20th century (Table SPM.1, Figure SPM.5). {3.2.1}

For the next two decades a warming of about 0.2°C per de-
cade is projected for a range of SRES emissions scenarios. Even
if the concentrations of all GHGs and aerosols had been kept
constant at year 2000 levels, a further warming of about 0.1°C
per decade would be expected. Afterwards, temperature projec-
tions increasingly depend on specific emissions scenarios. {3.2}

The range of projections (Table SPM.1) is broadly con-
sistent with the TAR, but uncertainties and upper ranges for
temperature are larger mainly because the broader range of
available models suggests stronger climate-carbon cycle feed-
backs. Warming reduces terrestrial and ocean uptake of atmo-
spheric CO2, increasing the fraction of anthropogenic emis-
sions remaining in the atmosphere. The strength of this feed-
back effect varies markedly among models. {2.3, 3.2.1}

Because understanding of some important effects driving
sea level rise is too limited, this report does not assess the
likelihood, nor provide a best estimate or an upper bound for
sea level rise. Table SPM.1 shows model-based projections

Scenarios for GHG emissions from 2000 to 2100 (in the absence of additional climate policies)
and projections of surface temperatures

Figure SPM.5. Left Panel: Global GHG emissions (in GtCO2-eq) in the absence of climate policies: six illustrative SRES marker scenarios
(coloured lines) and the 80th percentile range of recent scenarios published since SRES (post-SRES) (gray shaded area). Dashed lines show the
full range of post-SRES scenarios. The emissions include CO2, CH4, N2O and F-gases. Right Panel: Solid lines are multi-model global averages
of surface warming for scenarios A2, A1B and B1, shown as continuations of the 20th-century simulations. These projections also take into
account emissions of short-lived GHGs and aerosols. The pink line is not a scenario, but is for Atmosphere-Ocean General Circulation Model
(AOGCM) simulations where atmospheric concentrations are held constant at year 2000 values. The bars at the right of the figure indicate the
best estimate (solid line within each bar) and the likely range assessed for the six SRES marker scenarios at 2090-2099. All temperatures are
relative to the period 1980-1999. {Figures 3.1 and 3.2}

A1B

B1

A2

B2

G
lo

ba
l G

H
G

 e
m

is
si

on
s 

(G
tC

O
2-

eq
 / 

yr
)

G
lo

ba
l s

ur
fa

ce
 w

ar
m

in
g 

(o C
)

Year 2000 constant
concentrations

post-SRES (max)

post-SRES (min)

post-SRES range (80%)

A1FI

A1T

20   centuryth

2000                                   2100                 1900                                    2000                                    2100
Year                                                                        Year

IPCC 2007





1) EVOLUTIONARY CHANGE

2) PHENOTYPIC PLASTICITY



3) TRANSGENERATIONAL PLASTICITY

Env. change

Env. change

TGP

no TGP



TRANSGENERATIONAL PLASTICITY

Dyer et al. 2010. Evol Appl. Plaistow et al. 2006. Am Nat.



SHEEPSHEAD MINNOW
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PHENOTYPIC EVOLUTION

23 yrs. to achieve changes observed

Hill and Kirkpatrick 2010

IMPLICATIONS

1-2% change 
per generation



POPULATION DYNAMICS

data from Houde 1997

IMPLICATIONS

large reductions in mortality rate



CONCLUSIONS

* Sheepshead minnows have the capacity for 
transgenerational plasticity

* More than 7 days required for sensing thermal 
environment

* Open question: how widespread is TGP among 
fishes?
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