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1, Beses ce cleophysicues cn climeieloefia:

» Decrire et expliguer la variabilite spaitio-iemporelle
climatigue (e.g. phenomenes, duree, magniiude)

25 Cheangement(s)fclimeatique(S)inaturelsyet
anthriepoegenique

» Mesurer, deceler ef vulgariser les causes naturelles et
anthropiques associes a la variabilite du climat

3. Impactst actuelst duf changement:climatiguersur
le! vivant: @ repartition passee;, presente; future:
incertitudes...

» Associer changements atmospheriques aux reponses
biotigues (humain inclus):
démographie/concentration, migrations/flux

Atme-
sphere

Température de surface globale

- = Température ohservée
1, _ — Facteurs humains seuls

_ — Facteurs naturels seuls
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1. Beses ez geophysicues en climneiclogie

1.1 RESSCUR e mMESSurEs

IF28Instiumentation
I3NRappREelsfentgeogiaphiciphysigueddiffeienciedclimatie imetee;
2, Clienecmeni(s) climelicus(s) neiurels e chintopeocSicus

28V ariabilitetclimatigueiprehistericue!

2.2 Variabilitelclimatiguerhistorigue!
2.3 Quantifieretiqualifierlievielutiontpresenteyfutureldulclimat

3L Impacts actuelsidulchangement climatiquersurilalrepartitiontactuellelcduivivant

3.1 Regions delmontagnetemperee @Uiregion; subarctigue
3.2, Regions de marge mediterraneenner semi-arnide: s Sahelimaghrebin @U Espagne co:}ti'nenf’ale

3,3, Regions de foretsiequatoriales continentales: Afrique. centraler ©Ufronts; deldeforestation
Amazonie

3.4. lles tropicales:iles de l'©cean Indien OU iles du Pacifique
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» 3 choses que vous connaissez sur les 3 sous-thematiques?

l o

» 2 choses que vous souhaiteriez apprendre sur 1, 2 ou les 3 sous-thematiques?
» 1 question que vous vous posez?

7

0 5 minutes individuellement, puis discutez de vos réponses a la personne sy
votre droite

0. INTRODUCTION



Pourquol etuc

Détermine le type, et la localisation des
socio-écosystemes

Influence I'érosion des roches et sols
superficiels, et le type de édaphique en
résultant

Affecte les populations, la société

Aide a determiner quantité et qualité
d’'eau disponible pour les usages humains
(irigation, potabilité, industries...)

Détermine la sévérite des evenements
extremes (secheresses, fempétes,
[glelglelelile]aly

Explique la répartition des biomes
terrestres et leurs reponses (communautes
veégeétales dominantes, mammiferes, ou
autre grand marqgueur frophique)
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LIEN REPARTITION CLIMAT ET REPARTITION ECOSYSTEMES



Biosphere

LE SYSTEME TERRE
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System fluctuates around a stable average
and maintains same operation level

system operations
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Passage of time ——

System fluctuates around a stable average,
but exhibits a trend overall

: System jumps to a new Coastal systems pass a threshold.
Increasing system LAA operation level 4 e

operations . (metastable equilibrium)

Status of
system operations

Decreasing system
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“Tipping point”
1 1 1

1 1 1 1 1 1
Passage of time ——»
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@ World Meteorological Organization & y
who @WMO - Follow

#COVID19 is impacting #weather forecasts.
Meteorological measurements taken from aircraft
have “\ by average 75-80%, and nearly 90% in
southern hemisphere. Aircraft used to supply
800,000 observations per day of air temperature and
wind

bit.ly/2L7gynF

£ 24-hour coverage map provides an Indication anly of the

athoeis coverage and are provided courtesy of the NOAAESRLT
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10:48 AM - May 7, 2020

@) Read the full conversation on Twitter

) 109

7 See the latest COVID-19 information on Twitter

Read 4 replies



Figure5  Global map of WMO-GTS synoptic meteorological stations (as from the GSOD or Global Summary of
Day database at the NOAA/NCDC; approx. 9000 stations)

| Classe 1 (paramétre relevé en respectant totalement les critéres de I'OMM)

MESURES INSTRUMENTALE
SOL



https://library.wmo.int/doc_num.php?explnum_id=11181

MESURES INSTRUMENTALES
(D’ALTITUDE)

» La structure verticale de 'atmosphére
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Télédétection passive (=captation rayonnement
réfléchi). Par exemple: imagerie infrarouge proche,
lointaine.

National Oceanographic and Atmospheric
Administration — Advanced Very High Resolution
Radiometer (NOAA-AVHRR)

MeteoSat (EUMetSat)

Moderate Resolution Imagery Imaging
Spectroradiometer (MODIS-GEOS Aqua/Terraq,
NASA)

Télédétection active (émission, puis captaticn
ment). Par exemple: Radar, Lidar
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Interaction with

adjoining boxes WCRP

WCRPR.&@CMIP6

World Climate Research Programme
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Sunlight intensity
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MODELES DE L'ATMOSPHERE



—
o

—

o

== model

, == model
— observations

— observations

o

o
o
o

ikl ‘

|
O
&y

All Climate Influences

—_
@)
[e]
SN
n
Q0
©
£
2
c 0.0
()
| —
S
et
©
| .
()]
o
&
(1))
§_

Temperature anomalies (°C)
o
(@]

1900 1950 -1.0
Year 1850 1900 1950 2000

Year




.1 RESECEUX Cle MESUrES
1925 Instiumentation
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few day a  C
Gramelsberger & Feichter, 20

Climatologie

- « A staftistical description in terms of the
mean and variability of relevant
quantities over a period ranging from
months to thousands or millions of
years », IPCC, 2007

METEO # CLIMAT
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CHANGEMENTS CLIMATIQUES NATURELS ET
ANTHROPOGENIQUES



WAY -

- Topographie

\_/

- Radiation solaire/nébulosité

, - Décomposition
- Evaporafion . .
i , - Digestion
- Variations orbitales

- Activité volcanigue

FACTEURS INFLUANT SUR LE CLIMAT
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Our Solar System
is in the Orion Spur
of the Sagittarius Arm

Sun and
Solar System
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VARIATIONS ORBITALES: LOCALISATION DANS LA
VOIE LACTEE



Surface area receiving insolation
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Solar System is 11 light hours wide
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Surface area receiving insolation
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MONTHLY DISTRIBUTION OF RAINFALL
AT SELECTED LOCATIONS
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Sugars and other
carbohydrates
consumed (oxidized)

H,O
Heat

Minerals, water, ' Minerals, water, Water
and other nutrients and other nutrients transpiration

(a) Plant photosynthesis (b) Plant respiration

PHOTOSYNTHESE, TRANSPIRATION & RESPIRATION



GLOBAL IMPACTS OF MOUNT
PINATUBO ERUPTION-JUNE 15, 1991

Atmospheric albedo 15—-20 million tons of
(reflectivity) ash and sulfuric acid

increases 1.5% mist blasted into the
(4.3 W/m2) il atmosphere @,
42% of globe is |
affected by a thin

aerosol cloud
(20° S to 30° N)

-

15°N 120° E

- y

Atmospheric = = ! 1754 Net radiation at
~ absorption of solar . Earth's surface
energy increases - Diffuse sunlight increases; temporarily decreases
(2.5 W/m2) Colorful twilight and slight enhancement average temperatures
dawn skies are seen of photosynthesis in the Northern
worldwide Hemisphere by 0.5 C°
(0.9 F°)

ACTIVITE VOLCANIQUE
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- Maldives
Aerosol -
INDIAN OCEAN
0 400 MILES

: 0 400 KILOMETERS
High Low o

FIGURE 4.7 Aerosols impact Earth-atmosphere
energy budgets.

Aerosols both reflect and absorb incoming insolation as
identified in these four images from the CERES sensors
aboard satellite Terra, made between January and
March 2001 over southern Asia and the Indian Ocean.
Note the color scale for each image rating from low to
High Low high values. [GSFC/NASA.]

Atmospheric Warming » Surface Cooling

RADIATION SOLAIRE — NEBULOSITE - ALBEDO
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CHANGEMENTS CLIMATIQUES NATURELS ET
ANTHROPOGENIQUES
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Evolution de la température de I'Hémisphére Nord depuis 2 000 ans
(écart par rapport a la moyenne 1000-2000, en°C) (Sources : Sonechkin et al. puis NASA)
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CHANGEMENTS CLIMATIQUES NATURELS ET
ANTHROPOGENIQUES
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Period 1995-2014
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Analysis of Radiative Forcing of Temperature

RF values (W m?)

Spatial scale

RF Terms k

Long-lived
greenhouse gases

Ozone

Stratospheric water
vapour from CH,

Surface albedo

Direct effect

Total
Aerosol | Cloud albedo
effect

Linear contrails

h"’"j

!
|
|
|
|
|
|
|
|

Stratospheric

uww”*1ILsummmm
. i on snow

1

1.66 [1.49 10 1.83)

0.48 [0.43 10 0.53]
01601410 0.18]

-0.05 [-0.15 to 0.05}
0.35 [0.25 10 0.65]

0.07 [0.02 16 0.12]

0.2 [-0.4 10 0.0]
0.1[0.0100.2)

0.5 [-0.910-0.1)

0.7 [-1.810-0.3)

0.01 [0.003 to 0.03)

Giobal

Solar irradiance

Total net
anthropogenic

T———

Radiative Forcing (W m™)

0.12 [0.06 to 0.30}

1.6 [0.610 2.4]




Mean temperature
change at +4.0°C
Global Warming SSP5
8.5 relative fo period
1995-2014 CMIP6 -
Annual (20 models)

Projected changes (°C) Ic\:AheOOnnngee ?Tprr %Lté:re
_ | Global Warming SSP2

' 4.5 relative to period

1995-2014 CMIP6 -

-4 -2
Agreement E j

Low_High Annual (34 models)

Mean tfemperature
change at +1.5°C
Global Warming SSP2
4.5 relative to period
1995-2014 CMIP6 -
Annual (34 models)




Projected changes (%)

|
<35 40 -20

Agreement ‘j

Low High

Maximum 1-day
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- Les décalages de
phénologie du chéne, de la
phaléene et de la mésange.
Source : CREA
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https://www.voutube.com/watch2v=IrPS2HiYVp8

hittp://eduterre.ens-lyon.fr/thematiques/climat/climais-de-la-terre

» Causes du changement climatique actuel.

hitps://www.atlasmontblanc.org/sur

voler/

https://www.alpine-
space.org/projects/alpes/en/wikialp
S

https://www.nesdis.noaa.gov/real-
time-imagery/imagery-collections
hitps://view.eumetsat.int/productvie
werev=24565
hitps://journals.openedition.org/ech

»>Geopotentiel

> Circulation atmosphérique &
océanique, grands concepts en
climatologie


https://www.youtube.com/watch?v=lrPS2HiYVp8
http://eduterre.ens-lyon.fr/thematiques/climat/climats-de-la-terre
https://interactive-atlas.ipcc.ch/
https://fondation-lamap.org/sites/default/files/pdf/changement-climatique-et-biodiversite.pdf
https://askabiologist.asu.edu/les-biomes
https://www.agropolis.fr/pdf/chapitres-dossier-thematique-changement-climatique-2015/changement-climatique-biodiversite-ecosystemes.pdf
https://www.statistiques.developpement-durable.gouv.fr/edition-numerique/chiffres-cles-du-climat/2-causes-du-changement-climatique
https://www.atlasmontblanc.org/survoler/
https://www.alpine-space.org/projects/alpes/en/wikialps
https://www.nesdis.noaa.gov/real-time-imagery/imagery-collections
https://view.eumetsat.int/productviewer?v=24565
https://journals.openedition.org/echogeo/18634
https://slideplayer.fr/slide/1323566/
https://sciencepost.fr/quest-ce-que-le-geopotentiel/
http://la.climatologie.free.fr/ocean/ocean.htm

http://acces.ens-
lyon.fr/acces/thematiques/paleo/systemclim/gulf-
ulfstream/dosstech/modele/simulationgcm

stream/pages

12.9-CORDEX-JSC40.pdf

outube.com/watch2v=esUGBLIUXSU

> Dendroclimatologie



http://acces.ens-lyon.fr/acces/thematiques/paleo/systemclim/gulf-stream/pages_gulfstream/dosstech/modele/simulationgcm
https://www.wcrp-climate.org/JSC40/12.9-CORDEX-JSC40.pdf
https://www.youtube.com/watch?v=esUGBLiUXSU
https://hal.archives-ouvertes.fr/halsde-00786410/file/Collection_Edytem_11_Dendrochronologie_-.pdf

