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e climat dans lequel
se sont developpés nos

civilisations:

10 000 ans
de « quasi-stabilité »
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La combustion des combustibles fossiles: 5 milliards de tonnes par an en
plus entre 1945 et 1995
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Fossil Fuel & Cement CO, Emissions
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’TOH (ppm)

During the anthropocene, the carbon cycle is driven
by fossil fuel emissions, and limited by sinks‘
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The Human Perturbation of the CO, Budget (2000-
2009)
7.7£0.5 PgC y* 4.1+0.1 PgC y!

47%

26%
2.3+0.4 PgC y!

Global Carbon Project 2010;



Human Perturbation of the Global Carbon Budget
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Remarkable linearity of sinks response to emissions forcing
Land sinks are sensitive to climate, at least on interannual time scale
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Les scenarios du GIEC (SRES, 1999)
Une premiere approche des interactions
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Un exemple de communication mal comprise: GIEC 2001
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Relative Probability

Relative Probability
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AOGCM Projections of Surface Temperatures
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Nov—0Oct 1991-2006 L-0OTI(°C) Anomaly vs 1951-1980




Northern Hemlsphere Extent Anomalles Oct 2010
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La premiere approche des changements
climatiques: la sensibilité du cliamt
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New observational devices are necessary: the example of the Aqua train




Sea-level rise throughout the 20th century
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Temperature Anomaly (°C]
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Temperature Change for Three Latitude Bands
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Precipitation changes
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L’évolution du climat pour deux modeles et deux scénarios:
les précipitations
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All regional studies must be adapted to a specific
context
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Hadley mass transport (DJF, winter cell) and its
dependence on CO2 doubling
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The World in Global Climate Models

o Mid-1970's Mid-1980's
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The response of NPP to climate
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Feedbacks and climate sensitivity definition

In absence of feedback 2xCO2 -> 1°C warming
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The difference between risks and vulnerability has been emphasized
In the recent IPCC/SREX report on extreme events:

SREX SPM Graphics
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Table SPM-1. Recent trends, assessment of human mnfluence on the trend, and projectons for extreme weather events for
which there 1s an observed late 20th century trend. {Tables 3.7.3.8. 94 Sections 3.8 55 97 112-119}

Likelihood of future

2L 2k ol 8k a8 B n
LUREIINILILE Liial e
a Likelihood of a human trends based on
F‘henomem:n and direction occurred In_ late 20th contribution to observed projections for 21st
of trend century {tynically nost E .
1960) trend century using SRES
scenarios
Warmer and fewer cold days
and nights over most land Very likely® Likely ® Virtually certain ®
areas
Warmer and more frequent
hot days and nights over Very f:ke!y" Likely (nights)® Virtually certain ®
most land areas
Warm spells / heat waves,
Frequency increases over Likely More likely than not Very likely
most land areas
Heavy precipitation events.
Frequency (or proportion of ] , f i
total rainfall from heavy falls) Likely More likely than not Very likely
increases over most areas
Area affected by droughts Likely in many regions More likely than not Like
increases since 1970s ¥ Y
intense tropicai cycione Likeiy In some regions Mo ek Sian not” Like
activity increases since 1970 y y
Increased incidence of _
extreme high sea level Likely More likely than not" " Likely'

(excludes tsunamis) ¥

IPCC-GIEC / 2007




Key impacts as a function of increasing global average temperature change

(Impacts will vary by extent of adaptation, rate of temperature change, and socio-economic pathway)

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

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

Significant is defined here as more than 40%.

1 2 3 4 5°C
Increased water availability in moist tropics and high latitudes e e e - - - - - ———— —— -] | 3.4.1.3.4.3
WATER Decreasing water availability and increasing drought in mid-latitudes and semi-arid low latitudes me e = o] |2ES, 341,343
Hundreds of millions of people exposed to increased water Stress mm m m - - - - - - - - - - | %ss,ssTs 3, 20.6.2,
Up to 30% of species at Significant” extinctions g1 |4.ES.4.4.11
increasing risk of extinction around the globe
Increased coral bleaching === Most corals bleached === Widespread coral mortality == == mm s = e - —— o | | [4.1, Fi.4, B43,
Terrestrial biosphere tends toward a net carbon source as: 4.ES.T4.1,F4.2
ECOSYSTEMS ~15% ~40% of ecosystems affected B 5475 T
. . . e 4.2.2,44.1, 44.4,
Increasing species range shifts and wildfire risk 4.4.5 446, 4410,
B4.5
Ecosystem changes due to weakening of the meridional -] 1535
overturning circulation i
Complex, localised negative impacts on small holders, subsistence farmers and fishers == e o - - - - - 5.ES,5.4.7
Tendencies for cereal productivity Productivity of all cereals
- d — e ] |5.ES, 5.4.2,F5.2
FOOD to decrease in low latitudes decreases in low latitudes
Tendencies for some cereal productivity Cereal productivity to
to increase at mid- to high latitudes decrease in some regions 5.ES. 542, F52
Increased damage from floods and STOrMS = e - — — ———————————————— — 252 6.3.2,6.4.1,
Albobutl 30% Ofl T
global coastal = mm e - ———— 6.4.1
COASTS wetlands lost!
Millions more people could experience . o o o o= = - - — T6.6. F6.8, TS.B5S
coastal flooding each year T
B.ES,8.4.1,8.7,
Increasing burden from malnutrition, diarrhoeal, cardio-respiratory, and infectious diseases we we el | 7575 15 4
Increased morbidity and mortality from heat waves, floods, and droughts == == == == == e - - - - = - - gfﬁ‘l g'_f'.gj g_}:j,
HEALTH T8.3, F8.3
Changed distribution of some disease vectors == mm mm mm mm = e - — - - - - e — ] BB-SEA?‘ 8.2.8,8.7,
Substantial burden on health services == m= =] 851
1 2 3 4 5°C

7 Based on average rate of sea level rise of 4.2 mm/year from 2000 to 2080.

Figure SPM.2. lllustrative examples of global impacts projected for climate changes (and sea level and atmospheric carbon dioxide where relevant)
associated with different amounts of increase in global average surface temperature in the 21st century [T20.8]. The black lines link impacts, dotted
arrows indicate impacts continuing with increasing temperature. Enftries are placed so that the lefi-hand side of the text indicates the approximate
onset of a given impact. Quantitative entries for water stress and flooding represent the additional impacts of climate change relative to the conditions
projected across the range of Special Report on Emissions Scenarios (SRES) scenarios ATFI, A2, B1 and B2 (see Endbox 3). Adaptation to climate
change is not included in these estimations. All entries are from published studies recorded in the chapters of the Assessment. Sources are given in

the right-hand column of the Table. Confidence levels for all statements are high.

IPCC, WG2




Conclusions

Il N’y a pas de solutions que les experts peuvent
Imposer: il s’agit de vrais choix de sociéetés (avec
des aspects éthiques, des notions de justice et
d’Injustice) qui doivent étre I’objet de débats
o toyens mais doivent s’appuyer sur une expertise

multidisciplinaire

Probable necessité de separer deux échelles de
temps: I’horizon a quelques décennies, 1’horizon
plus lointain.



