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UP 5
EM Table des matieres

» Vues de I'espace
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> Le GIEC
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O Les instituts mondiaux de recherche sur le climat
O Les modeles de prévision climatique

O Les rapports du GIEC
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g Cyclone Ashobaa sur la Mer Arabique

» Terra/ MODIS, 9 juin 2015
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UP :
EM Hurricane Gustav

» ENVISAT / MERIS - 25, 28, 30 aodt et 1°" septembre 2008

1 September 2008, 16:20°UTC

g .28 August 2008, 15:00 UTC

¥
“=y| 25 August 2008, 15:00 UTC

© ESA Envisat
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$ Super-typhon Atsami, Pacifique NO

» Aqua/MODIS

» Cloudsat / Cloud
Profiling Radar,
19 aodt 2015
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g Cyclone Matthew passé sur Haiti le 04.10.2016

> \Vues de Sentinel-2 sur la ville de Jérémie
» Rapport UNEP
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SR-UTA-CONF/UTA-02/HYP-014-Sentinels_Haiti_Matthew_hurricane_20161007_v2.pdf

% Katrina (28.08.2005) — Détection preventive

» Envisat ASAR 28.08.2005
Envisat MERIS 15:50:08

» Meteorology
0 winds <10m: 2D view
O pressure (msl) 2D view
O water column 2D _view
O temperature <2m 2D_view
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http://visioterra.org/VtWeb/?SERVICEID=fr.visioterra.VtFinder.client.service.FinderService&MODULEID=VtEnvisat&DATASETID=ENVISAT/ASAR/WSM&GRANULEID=ASA_WSM_1PNPDE20050828_155008_000002452040_00183_18273_6424.N1&STYLE=gra(sta(QT_V/V,HT_V/V,0.02,0.02),SW,4,128)&lookat=%7b%22view%22:%223D%22,%22Longitude%22:-87.8312,%22Latitude%22:26.715,%22Range%22:601649,%22Heading%22:-15.1,%22Tilt%22:47.4,%22backgroundLayer%22:%22basemap_gebco%22,%22backgroundLayerEnabled%22:true,%22elevation%22:true,%22elevationLayer%22:%22GEBCO%22,%22elevationScale%22:1,%22elevationScaleBoundsMin%22:null,%22elevationScaleBoundsMax%22:null%7d
http://visioterra.org/VtWeb/?SERVICEID=fr.visioterra.VtFinder.client.service.FinderService&MODULEID=VtEcmwf&DATASETID=ECMWF/SURFACE/10W&GRANULEID=10w_20050828_18&STYLE=uv(QT_10u,QT_10v,0,20,iv,rainbow,0,arrow,ffffff,40,hexagonal)&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%22-114.4446,12.8265,-61.7102,39.0839%22,%22backgroundLayer%22:%22basemap_gebco%22,%22backgroundLayerEnabled%22:true,%22elevation%22:true,%22elevationLayer%22:%22GEBCO%22%7d
http://visioterra.org/VtWeb/?SERVICEID=fr.visioterra.VtFinder.client.service.FinderService&MODULEID=VtEcmwf&DATASETID=ECMWF/SURFACE/MSL&GRANULEID=msl_20050828_18&STYLE=lut(QT_msl,rainbow,96500,101700,0)&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%22-114.4446,12.8265,-61.7102,39.0839%22,%22backgroundLayer%22:%22basemap_gebco%22,%22backgroundLayerEnabled%22:true,%22elevation%22:true,%22elevationLayer%22:%22GEBCO%22%7d
http://visioterra.org/VtWeb/?SERVICEID=fr.visioterra.VtFinder.client.service.FinderService&MODULEID=VtEcmwf&DATASETID=ECMWF/SURFACE/TCWV&GRANULEID=tcwv_20050828_18&STYLE=lut(QT_tcwv,rainbow,29,83,0)&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%22-114.4446,12.8265,-61.7102,39.0839%22,%22backgroundLayer%22:%22basemap_gebco%22,%22backgroundLayerEnabled%22:true,%22elevation%22:true,%22elevationLayer%22:%22GEBCO%22%7d
http://visioterra.org/VtWeb/?SERVICEID=fr.visioterra.VtFinder.client.service.FinderService&MODULEID=VtEcmwf&DATASETID=ECMWF/SURFACE/2T&GRANULEID=2t_20050828_18&STYLE=lut(QT_2t,rainbow,298.6,307.75,0)&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%22-113.2361,12.8046,-60.5017,39.0619%22,%22backgroundLayer%22:%22basemap_gebco%22,%22backgroundLayerEnabled%22:true,%22elevation%22:true,%22elevationLayer%22:%22GEBCO%22%7d

% Katrina (28.08.2015) — Estimer les dommages

» L5 TM 22.08.2005
LS TM 07.09.2005

> Hyperlook: 2D animation j.
3D animation
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http://visioterra.org/VtWeb/?LAYERSTACKID=578671e2458a40d3bdbdbcef7f77aebe&ANIMATE=true&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%22-90.3705,29.7634,-89.7886,30.1300%22,%22backgroundLayer%22:%22-1695930869%22,%22backgroundLayerEnabled%22:true,%22elevation%22:true,%22elevationLayer%22:%22elevation_default%22,%22elevationScale%22:1,%22elevationScaleBoundsMin%22:null,%22elevationScaleBoundsMax%22:null%7d
http://visioterra.org/VtWeb/?LAYERSTACKID=bb43ebbd26504c8cb03456da8b932d42&ANIMATE=true&lookat=%7b%22view%22:%223D%22,%22Longitude%22:-89.9734,%22Latitude%22:30.0193,%22Range%22:38927,%22Heading%22:94.5,%22Tilt%22:43.3,%22backgroundLayer%22:%22-1695930869%22,%22backgroundLayerEnabled%22:true,%22elevation%22:true,%22elevationLayer%22:%22elevation_default%22,%22elevationScale%22:1,%22elevationScaleBoundsMin%22:null,%22elevationScaleBoundsMax%22:null%7d

UP Radar + Optical - Envisat ASAR et MERIS
EM  Détecter les nappes d’huile de Deepwater Horizon (N'"¢ Orléans)

G

» Envisat ASAR + MERIS
26.04.2010 15:56 GMT

» Hyperlook: 2D stack
> Animation: 2D anim
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http://visioterra.org/VtWeb/?LAYERSTACKID=64bfcf8843e142cb870d049d18a67bba&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%22-89.3778,28.2571,-87.2656,29.6387%22,%22backgroundLayer%22:%22osm%22%7d&sidePanel=false
http://visioterra.org/VtWeb/?LAYERSTACKID=e2198847c4fa40ed837399c394dfe16d&ANIMATE=true&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%22-89.0441,28.2214,-87.2011,29.5535%22,%22backgroundLayer%22:%22basemap_night%22,%22backgroundLayerEnabled%22:true,%22elevation%22:false,%22elevationLayer%22:%22elevation_default%22,%22elevationScale%22:1,%22elevationScaleBoundsMin%22:null,%22elevationScaleBoundsMax%22:null%7d&sidePanel=false

UP Héritage: ERS SAR — Envisat ASAR — Sentinel-1 C-SAR
EM Evolution de la mangrove dans ’embouchure du fleuve Congo

» ERS SAR PRI 27.07.2004 08:55
Envisat ASAR IMP 18.02.2003 09:23
Sentinel-1 C-SAR IW 19.08.2015 04:51

» Hyperlook:

O Land processing 2D stack
animation 2D _anim
0 Sea processing 2D stack
animation 2D _anim
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http://visioterra.org/VtWeb/?LAYERSTACKID=5b4dd6b42de64927a0726f93d6ed8690&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%2210.7704,-6.9875,14.0663,-5.3464%22,%22backgroundLayer%22:%22basemap_default%22,%22backgroundLayerEnabled%22:true,%22elevation%22:false,%22elevationLayer%22:%22Bing%22%7d
http://visioterra.org/VtWeb/?LAYERSTACKID=11f794941a0e477eafc0c3ef341f98f4&ANIMATE=true&ANIMATEMODE=Slideshow&ANIMATEDELAY=1000&ANIMATEPAUSE=500&ANIMATECYCLIC=true&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%2210.7704,-6.9875,14.0663,-5.3464%22,%22backgroundLayer%22:%22basemap_default%22,%22backgroundLayerEnabled%22:true,%22elevation%22:false,%22elevationLayer%22:%22Bing%22%7d
http://visioterra.org/VtWeb/?LAYERSTACKID=c64077d6442d4fa481908cde82cee1c2&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%2211.4816,-6.8546,13.5937,-5.4731%22,%22backgroundLayer%22:%22terrestris%22%7d&sidePanel=false
http://visioterra.org/VtWeb/?LAYERSTACKID=5c1e6357eb774646a503d8faa3db4261&ANIMATE=true&ANIMATEMODE=Slideshow&ANIMATEDELAY=1000&ANIMATEPAUSE=500&ANIMATECYCLIC=true&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%2210.8897,-6.9844,14.1856,-5.3433%22,%22backgroundLayer%22:%22basemap_default%22,%22backgroundLayerEnabled%22:true,%22elevation%22:false,%22elevationLayer%22:%22Bing%22%7d

UP  Sentinel-1 Radar polarimétrique — Série de 12 jours de haute /
EM  Dbasse mer dans la Baie du Mont Saint-Michel

T e

s

> Sentinel-1 C-SAR IW
O 04.03.2015 06:15
0 16.03.2015 06:15

» Hyperlook: 2D stack
Animation: 2D _anim
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http://visioterra.org/VtWeb/?LAYERSTACKID=13bc33000cbd44b586a0acf92d0242f7&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%22-1.6792,48.5877,-1.4152,48.7604%22,%22backgroundLayer%22:%22osm%22%7d&sidePanel=false
http://visioterra.org/VtWeb/?LAYERSTACKID=dc5473528296497185539131b69b6718&ANIMATE=true&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%22-1.6624,48.5908,-1.4320,48.7573%22,%22backgroundLayer%22:%22basemap_default%22,%22backgroundLayerEnabled%22:true,%22elevation%22:false,%22elevationLayer%22:%22elevation_default%22,%22elevationScale%22:1,%22elevationScaleBoundsMin%22:null,%22elevationScaleBoundsMax%22:null%7d&sidePanel=false

% Couplage des données d’Observation de la Terre avec la météo

» Nargis cyclone
2D stack 3D _stack

O MERIS 01.05.2008 04:03

O Wind 01.05.2008 00:00
Wind  01.05.2008 06:00
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http://visioterra.org/VtWeb/?LAYERSTACKID=6a98b4fe3ae94464b8219b8750e87a2e&lookat=%7b%22view%22:%222D%22,%22BoundingBox%22:%2282.7490,12.5464,95.9326,19.1107%22,%22backgroundLayer%22:%22basemap_default%22,%22backgroundLayerEnabled%22:true,%22elevation%22:false,%22elevationLayer%22:%22Bing%22%7d
http://visioterra.org/VtWeb/?LAYERSTACKID=fb8b3357358c4368ab19e0d5482338f6&lookat=%7b%22view%22:%223D%22,%22Longitude%22:89.3408,%22Latitude%22:15.8286,%22Range%22:625336,%22Heading%22:-24.9,%22Tilt%22:50.8,%22backgroundLayer%22:%22basemap_default%22,%22backgroundLayerEnabled%22:true,%22elevation%22:false,%22elevationLayer%22:%22Bing%22%7d
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UP

EM ViCryoSat

SIRAL (altimetre)

» Vues d’'un mois d’acquisitions de SIRAL / GDR (305 révolutions)
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http://visioterra.org/VtCryoSat/

% VtCryoSat - SIRAL (altimétre)

» Mesures de la perte de glace au Groenland depuis 2011 (video)

A
- >

Greenland Ice Sheet Elevation Change

Cumulative Sea Level Rise
3.0 mm
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SR-UTA-CONF/UTA-02/orig-1607_021_AR_EN.mp4

$ ViCryoSat - SIRAL (altimetre)

» QOuverture de nouvelles routes maritime nord

2006 - 2015 7 2040 - 2059

RCP 4.5
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UP  gyarm pour la mesure du géeomagnétisme

» Une constellation de trois satellites
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http://visioterra.org/VtGsep/

% GOCE pour la mesure de la gravimetrie différentielle £

VtGoce w
> Les satellites permettent de mesurer les différences de gravimétrie au
cours du temps. GRACE a par exemple détecter une diminution des
aquiferes sous le Sahara.

| T

‘ =10l
e Toois 7

Mame 3(
v AL TAETRY WOIEL 000 |
1

Surface name : G0 _CCNS_ EGM GOC 7 FROI0ETOXETST 20001 14707315 _00) [

ARy pow amcten s

ARinety w006 : [GO CONS_CGM GOC 2 _200918301005757 2010011107305 92001 Momaly | v
Zewagmeration : 1 2009
] {3

= [30E8

Texdure par ameters:

A Aliude 8,1 km Lat 25414 Lon Z4.0087"

Conférence UTA-02 du 26.11.2016 Le changement climatique vu de I'espace page 19


https://earth.esa.int/web/guest/software-tools/-/article/vtgoce

| % ERA-CLIM - Des données météo. depuis le ler janvier 1900 !

a partir de votre propre ROI

pour estimer de
to assess of

variable climatique essentielle

from your own AOI

5533

essential climate variable (GCOS)

moyenne mean température de surface surface temperature
écart-type standard pression de surface surface pressure
deviation précipitation de surface surface precipitation
. . humidité de surface surface water vapour
minimum minimum
maximum - maximum  yijtesse et direction wind speed and
mediane  median des vents direction
classe majority
majoritaire class 0zone ozone —
| _ dioxyde de carbone carbon dioxide
es restituer comme aérosols aerosols
output results as
o 7 z
3.5°C I . II température des océans ocean temperature

valeur unique

unique value

tableau 1D de valeurs

1D value array

image de valeurs échantill.
Image of sampled values

Conférence UTA-02 du 26.11.2016

Le changement climatique vu de I'espace

ocean currents
ocean salinity

courants océaniques
salinité des océans

occupation du sol land cover

KML wind field 2° 1° 0.5°
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http://gosic.org/ios/MATRICES/ECV/ECV-matrix.htm
http://www.visioterra.fr/images/barquera/barquera-2.kmz
http://www.visioterra.fr/images/barquera/barquera-1.kmz
http://www.visioterra.fr/images/barquera/barquera-05.kmz

g Montée des eaux océaniques — Simulation d’inondation

> Montée des eaux: 2 metres 10 metres 30 metres 70 metres

‘ 't

2 e ‘.’"Q " -
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http://visioterra.org/VTTileServer/TileServlet?Request=getKML&Layer=SRTM_SeaLevel,threshold=2.0
http://visioterra.org/VTTileServer/TileServlet?Request=getKML&Layer=SRTM_SeaLevel,threshold=10.0
http://visioterra.org/VTTileServer/TileServlet?Request=getKML&Layer=SRTM_SeaLevel,threshold=30.0
http://visioterra.org/VTTileServer/TileServlet?Request=getKML&Layer=SRTM_SeaLevel,threshold=70.0

% La surveillance internationale du climat (CMIP5)

» Les organisations internationales

0 UNECCC (United Nations Framework Convention on Climate Change)
= CCNUCC (Convention-Cadre des Nations Unies sur les Changements Climatiques)
— conventions, COP (Conference Of Parties)

O IPCC (Intergovernmental Panel on Climate Change)
= GIEC (Groupe d’experts intergouvernemental sur I'’évolution du climat)
— rapports: AR5 (2013) GT1 science, GT2 incidences, GT3 atténuation
— données: http://www.ipcc-data.org/

104 ——RCPB

. . e RCPA.5

0 RCP (Representative Concentration Pathways) ' RCPIPOIRCP26
—RCPE.5

4 scenarios d’émission par ’'homme de gaz a effets de serre T
conduisant a un “forgage radiative” de 2,6 4,5 6 ou 8,5 W/m? % 6-
0 GCM (General Community Model) — Modeles climatiques retenus 5 4j

- ACCESS1-0, * CSIRO-MK3-6-0, - MIROC-ESM, % 24
- BCC-CSM1-1, - GFDL-CM3, - MIROC-ESM-CHEM, E o
- BNU-ESM, - GFDL-ESM2G, - MIROCS, 4
- CanESM2, - GFDL-ESM2M, * MPI-ESM-LR, '2000-20-25-20150-20-75-2;00
- CCSM4, - INMCM4, - MPI-ESM-MR,
- CESM1-BGC, - IPSL-CM5A-LR, - MRI-CGCMS3,
- CNRM-CMS5, - IPSL-CM5A-MR,  NorESM1-M
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http://unfccc.int/2860.php
http://unfccc.int/portal_francophone/items/3072.php
https://www.ipcc.ch/
https://www.ipcc.ch/home_languages_main_french.shtml
SR-UTA-CONF/UTA-02/WG1AR5_SPM_brochure_fr.pdf
SR-UTA-CONF/UTA-02/ar5_wgII_spm_fr.pdf
SR-UTA-CONF/UTA-02/WGIIIAR5_SPM_TS_Volume_fr.pdf
http://www.ipcc-data.org/
https://forge.ipsl.jussieu.fr/prodiguer/raw-attachment/wiki/presentation/IPSL_CMIP5-PRODIGUER_Denvil.pdf

UP

La surveillance internationale du climat (CMIP6)

EM
» Groupes de modeles (présentation du CMIP6)
Institution Country Institution Country Institution Country
1 AWI Germany 12 IDOE USA 23 MRI Japan
2 BCC China 13 |EC-Earth-Cons |Europe 24 INASA-GISS USA
3 |BNU China 14 [FGOALS China 25 INCAR USA
4 |CAMS China 15 [FIO-RONM China 26 INCC Norway
5 |CasESM China 16 |INM Russia 27 NERC UK
6 |CCCma Canada 17 INPE Brazil 28 NIMS-KMA Republic of Korea
7 |ICCCR-IITM [india 18 IPSL France 29 INOAA-GFDL USA
8 |CMCC italy 19 [MESSY-Cons  |[Germany (30 [NUIST China
9 ICNRM [France 20 [MIROC Japan 31 [TalESM Taiwan, China
10 [CSIR-CSIRO [South Africa {21 MOHC UK 32 [THU China
11 [CSIRO-BOM |Australia 22 [MPI-M Germany |33 [Seoul Nat.Uni  |Republic of Korea
SSP1 SSP2 SSP3 SSP4 SSP5  Previous " CO, emissions |ssm5
Sustainability ::::d[l::: R::‘ao'lrlyal Inequality (F’::::Lm scenarios 120 . . d 1
» Shared Socio- ” =il R Riahietal, 2016 7 =
Economic o = g
; &
Pathway (SSP) ., = — = 2w
34| [ s B 8" o N ™
2.6 | I}
19 " CMIP5 °
Ens: initial condition ensemble RCPS -20
e Tl DY S
1960 1980 2000
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https://www.wcrp-climate.org/images/modelling/WGCM/CMIP/CMIP6FinalDesign_GMD_180329.pdf

ions

% Comparaison RCP 4.5/ RCP 8.5 — Precipitat

> precipitations
Q 1950 — 2100/ 10 ans

en janvier
= RCP45
= RCP85

Colour bar: VisioTermra RCP45/PSL-CM5A-MR/PR_1950-01 X

0 kg m-2 5-1 0 kg m-2 s-1 0.0004 kg m-2 s-1

O Différence a 2006
1950 — 2100/ 50 ans

en janvier

= RCP4.5

= RCP8.5
Legends. x
Colour bar: VT RCP45IPSL-CM5A-MR/PR-DIFF_1950-01 X

i
- kg m-2 s-1 0 kg m-2 s-1 0 kg m-2 5-1
-0.0002 0.0002
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http://visioterra.org/VtWeb/?LAYERSTACKID=3c2371b8f3c6449fb56ca072bf6b4b8f&ANIMATE=true&lookat=%7b%22view%22:%223D%22,%22Longitude%22:79.5735,%22Latitude%22:21.8493,%22Range%22:9154194,%22Heading%22:1.7,%22Tilt%22:90,%22backgroundLayer%22:%22basemap_terrestris%22,%22backgroundLayerEnabled%22:true,%22elevation%22:false,%22elevationLayer%22:%22elevation_default%22,%22elevationScale%22:1,%22elevationScaleBoundsMin%22:null,%22elevationScaleBoundsMax%22:null%7d
http://visioterra.org/VtWeb/?LAYERSTACKID=4097ce9c28c7417fa9750c96cdbce798&ANIMATE=true&lookat=%7b%22view%22:%223D%22,%22Longitude%22:144.0235,%22Latitude%22:-0.1798,%22Range%22:10658914,%22Heading%22:-0.8,%22Tilt%22:94.4,%22backgroundLayer%22:%22basemap_terrestris%22,%22backgroundLayerEnabled%22:true,%22elevation%22:false,%22elevationLayer%22:%22elevation_default%22,%22elevationScale%22:1,%22elevationScaleBoundsMin%22:null,%22elevationScaleBoundsMax%22:null%7d
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