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forman parte de un ciclo natural, que ahora
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estamos viviendo ahora es diferente del
resto?
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HOW WHY

clima y como afectan a los sistemas terrestres
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fh C Beceitamos observer para
reponder a las pregutnas ?
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SURFACE

THE CLIMATE SYSTEM DOMAINS AND
ESSENTIAL CLIMATE VARIABLES (ECVs)

ATMOSPHERE

Earth radiation budget
Upper air temperature
Wind speed and direction
Water vapour

Cloud properties

Air temperature
Precipitation®

Air pressure

Wind speed and direction ™
Water vapour ™

COMPOSITION
e Carbon dioxide
Methane
Ozone ™
Other long - lived greenhouse gases
Aerosol properties™

SURFACE

SUB -
SURFACE

{
{
{
{

Sea surface temperatures™

Sea surface salinity

Sea level ™

Sea state

Sea lce®

Current

Ocean colour™

Carbon dioxide partial pressure

Temperature
Salinity
Current
Nutrients
Carbon

Phytopiansion  OCEAN

HYDROLOGICAL ECOLOGICAL AND
e River discharge CRYOSPHERIC
* Water use * Snow cover ®
* Ground water * Glaciers and ice caps™
* Lake levels * Permafrost and
seasonally frozen ground
Albedo*
Land cover ®
fAPAR *
Leaf area index
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Recursos/

GCOS SUPPORT FOR THE UN SYSTEM COORDINATED
ACTION ON CLIMATE CHANGE

= Agriculture - Forestry & fisheries

= Transport
SECTORS = Disaster risk reduction » Health

- (Tourism)

= Education « Human settiements - Water
- Energy - Industry

= Oceans

FOCUS m Tadlmlow REDD

CROSS- Climate knowledge — science, assessment, monitoring and early
CUTTING waming (WMO, UNESCO)

GLOBAL
CLIMATE
PROGRAMS
AND
MECHA-

NISMS

GLOBAL oS
OBSERVING (FAO, WMO, UNESCO,
SYSTEMS ) SOWi  UNEPICSU)




CEO

GEOSS

GEOSS Common
Infrastructure

GROUP ON
EARTH OBSERVATIONS

Component Registry
Service Registry

GEOSS

Standards Registry
Special Arrangements

©

| Webshes’
| Webportals

Links to Other
Community

\| Register

@ |
Services

Resources

External Resources

Websites
Webportals
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de la Cumbre Mundial sobre el Desarrollo Sostenible de 2002 y de los

Ve v

Catalog

Query
Clients

RSS

Documents

International Data

Environment

Providers*
i

%
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i @ @wo muos
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GEO Website

EARTHORSERVATONS.

GED aovron

=]

e, Ope EO bata

Climate ===

o Seiamin At

earthobsewanons org

GEDSS Portal

geoportal.org

¢ ) CESSAB

Disasters Food & Security ~ Satellites - -
IRIS 7o | ICEHS @ %
—H—4 Energy Water e )
_ CUAHSI
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&GBIF | | @ unir ‘ %A
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* W muses | mowe B
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Africa Brazil Canada
Regional and [ P
National Providers* ‘ im‘ @ ‘ w Hell
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United ngdom USA
|
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Private Sector Providers
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* a selection of more than 150 providers
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Qwords |

Discovery and Access Broker (DAB)
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Para entender el

. ~ GCOS as a System of Climate & ==
climao Observing Systems " ~'
ICSU I0C WMO UNEP o ;
@ IOOS | Integrated Ocean Observing System "GEO'

Terrestrial
Observing
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Climate
Change Service

DAILY GLOBAL SURFACE AIR TEMPERATURE ANOMALY /«B\
Data: ERAS 1940-2023 » Reference period: 1850-1900 « Credit: C3S/ECMWF '
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GLOBAL SURFACE AIR TEMPERATURE - JULY

S\, Climate
g Change Service
Data: ERAS 1940-2023 » Credit C3S/ECMWF
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n}jehnung: 4,42 Mio. km®

Arktis, 19.09.2023
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SEA ICE AVERAGED BY YEAR
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f Ey AdeAielo $incluyendo glaciares

Credit: ESA, adapted from Zemp et al. (2019) Nature, and data
courtesy World Glacier Monitoring Service

Alaska
-3019

Global total
-9625 Gt

NZIL 4

Ehange in glacial ice mass [cumulative] ALA: Alaska -3019 CAU: Caucasus and Middle East -25

- ¥ k WNA: Western Canada & USA -428 ASC: Central Asia -43
= 1961 - 2016 in Gigatonnes (Gt) ACN: Arctic Canada North -1069  ASW: South Asia West +119
> ACS: Arctic Canada South -416 ASE: South Asia East -112
360 Gt ~ 1 mm sea level rise GRL: Greenland -1237 TRP: Low Latitudes -66
(Sum for the regions has been rounded) ISL: Iceland -132 SAN: Southern Andes -1208

SJM: Svalbard and Jan Mayen -687  NZL: New Zealand -26
SCA: Scandinavia -38 ANT: Antarctic and Subantarctic -96

B
RUA: Russian Arctic -1044 :
. . ASN: North Asia -21 All values in Gt
e Glacier area Loss Gain CEU: Central Europe -38




: El nivel del mar
Consecuencias sigue aumentando

Aumento del nivel del mar desde 1993 (en milimetros)

Rango de incertidumbre

100
Aumento promedio
80 del nivel del mar:
3,5 milimetros al ano
60
40

SigE 2000 2010 2021

Fuente: NASA
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320 -

~

Atmospheric CO, concentration
Data: Scripps/NOAA-GML

Seasonally
corrected trend

1960 1970 1980 1990 2000 2010 2020

@® Global Carbon Project
BC3

16



BC

CO,: Observaciones todo el globo 1974-2014
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Atmospheric CO, (ppm) 400

)ﬁGLOBALVIEw ~CO. (1979-2014); http://www_esrl.noaa govigmdiccgg/globalview/
@ Mauna Loa @ South Pole @ Background conditions O Local signals
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Comprender el
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y suscambios 0
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Entendiendo la complejidad podemos “reducir” la incertidumbre...

o, Observacion
Modelizacion

Mid-1970s  Mid-1980s FAR SAR TAR AR4  ARS

Atmosphere
\ ‘O Land
Surface

Ocean &

Sea lce ‘ ‘
ntbohn
Infear Aerosols
Gshn' O

Dynamic
Vegetation

FrMOOZT mHAX»Z—rN OmrovconN

Chemistry

Land Ice

Mid-1970s  Mid-1980s FAR SAR TAR AR4 AR5

BC3J Pero aun nos queda camino por andar .



Climate tipping elements:

What are they and how worried should we be?

[ Most immediate threats
I Threshold in distant future
[ Disastrous, yet uncertain
I Competing factors at play
[ More research needed
[ Gradual changes

o

“Tipping points "

“"Puntos de inflexién ~

Emerging Arctic Ozone Hole

Disappearing Artic Summer Sea Ice —

Shifting Tundra

2 Melting v Melting P frost
Greenland Ice o “ _ Sl
Shifting Tundra Sheet )

Melting Permafrost a4 Dying
‘ Anoxic Boreal Forests
Dying Ocean

Boreal Forests

A Slowing Jet Melting Himalayan
Arid Stream Glaciers
SW North Anoxic Disrupted

America Ocean Thermohaline
Circulation Chaotic

- Greening Indian Summer
X Sahara/Sahel Monsoon

Dying
Amazon
Rainforest

Enduring
El Nino-Southern
Oscillation (ENSO)

Weakened
Marine Carbon Pump

Collapsing Deep Antarctic Circulation

Released
Methane
Hydrates

Collapsing

Coral Reefs
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Efecto Invernadero
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B Datos de nucleos de hielo
Datos instrumentales modernos

340 Durante milenios, el diéxido de carbono atmosférico
nunca habia estado por encima de esta linea

Nivel de dioxido de carbono (partes por millon)
w
N
o

800,000 700,000 600,000 500,000 400,000 300,000 200,000 100,000 0

Miles de anos antes de hoy

O
| -
W
e
S
=
| -
O
>
=
L]
QO
o
p)
Q
p)
S
O
BC

climate.nasa.gov




°C
2.0
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Temperatura vs actividad solar

1363 .
Irradiancia solar Temperatura
Promedio de 11 anos
"""""""" Anualmente
|
. 1362
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©
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©
> 8
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: Fuente de la temperatura: GISTEMP 3.1
CG 1360 Fuente de la TSI: SATIRE-T2 + PMOD
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4 factores que han contribuyen + A ny C %8 §nRAPACn

Elincremento de los GEls

Global Fossil CO, Emissions

40 Gt
coz2 Projection 2023
37.5 Gt CO,
A 1.1% (0.0% fo 2.1%)
35
2000-09
+2.8%Iyr ID-19
30 Global ndemis
v
financial
1990-99 crisis
+1.0%/yr
25 M
PN
. +Dissolutc of
v Sea Surface Height Anomal
. e
1990 1895 2000 2005 2010 2015 2020 23
oropecle

Elincremento ACna+nsi naoOdkcdy Dx %ux +anddané x éde lsadrésoles
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PORTUGAL)

Sea Surface Temperature Anomaly (°C)
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Comprender la influencia
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Eventos extremos

MULTIPLE AUTHORS ATTRIBUTION Mapped: How climate change affects extreme weather around the world

04.08.2022 | 4:30pm

< +

Attributing extreme weather to Gt -

. A
climate change
Use the filters below to explore the studies

Iceland
Finding Einland
Nl Russis
Human influence found No human influence found
Inconclusive G Unig
Ukraine % L
Type of study
it A Rapid assessment @ Trend ‘reed Turkmenistan
Morocco R
a Pakis
Mexico B3 &
C
Mauritania
Niger
& Oceans looding = bi CaTierocy Maldives
% Storm & S O Wildfire ndog
Talfmia Papua New Gline:
A
P N Mad sca
Year Events -
Chite:
All v 504
Jay
New Zealand Ney d
Global studies ™
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Olas de calor los mayores en riesgo

Riesgo relativo de exceso de mortalidad de personas
de 85 afios 0 mas por olas de calor en capitales europeas”

IOIas de calor en Europa:

INE, 2024 ] :
Indice de riesgo: @ 8

Defunciones de patologias de riesgo con el calor Valor mas alto

2018-2022 1,603 Amsterdam
1000 Dublin 1,084 @ 6 1,481 &4
12000 Londres KIEEEY E ®

10.000

8.000 - _—

6.000
2 - Val as baj
o - alor mis bajo o I vucres

2.000 Madrid
. isboa [Ee LT Madr 1572 [

Paris m’. .

@ .
L Zagreb

mayo-agosto mayo-agosto mayo-agosto mayo-agosto mayo-agosto ®
2ms 2019 2020 2021 2022 ®
== Hipertensidn == A lZheimer

* 30 capitales europeas seleccionadas: UE, Reino Unido, Noruega y Suiza. indice de
, _ riesgo basado en el analisis del exceso de mortalidad en 854 ciudades europeas
=—g==Trastorno mental senil y presenil o ~

durante olas de calor (poblacion> 85 afios).

Fuente: Masselot et al. (2023), The Lancet Planetary Health

BC2 statista¥a

Diabetes Patologias respiratorias
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Observed and projected impacts from climate change in the water cycle for human managed systems and crop yield productivity.

Most regions have already experienced negative
impacts on the water cycle and agricultural
productivity.

Direction of impact

iy — ) Impacts

u T h on human

Positive Negative Mixed managed

systems

Confidence in attribution

to climate change ,
Observed / Impacts ‘

) o on crop

yield

productivity
Llow  Medium High

*Mid-century at RCP4.5 (~2°C Global Warming

| Water quality
WaSH**
Groundwater

\_ Agriculture

Maize
Rice
Soybean
Wheat

Level)

UydExé+A+xéCécécCnaxnéxé+xAnACna
+tT 0nNACYxXAdntnbtucoyCanvaxeéz
Central
and South North Small
Africa Asia  Australasia America  Europe  America Islands Global
Obs. Obs Obs. Obs. Obs Obs. Obs. Obs.
|/ |/ — o -—
-— = /| /] 1/ / / =
| | [ | [}
== o = -— -— + / / =
= o + / O - = |/ @/
- / — - - / - / + - / / | /
. . == = =5 = / / | /

** = Water, sanitation and hygiene

| = Not observed or insufficient evidence

Los impactos
proyectados son

para RCP4.5 a
mediados del siglo

XXI, teniendo en
cuenta la
+A+x0¢+%xhén
DCy ¢ xaxGt ¥x
CO2 para la
productividad del
rendimiento de los
cultivos.



Impactos en los ssitemas

6AR (IPCC)

Impacts of climate change are observed in many ecosystems and human systems worldwide

(a) Observed impacts of climate change on ecosystems

Changes in Species Changes in timing
ecosystem structure range shifts (phenalogy)
Ecosystems Terrestrial Freshwater Ocean Terrestrial Freshwater Ocean Terrestrial Freshwater Ocean

Confidence
in attribution

Global . . to climate change
High or very high
Africa ® 4 v
Medium
Asia L J
Low

Australasia
Evidence limited,

Central and ! ]
insufficient

South America

Europe na Not applicable
North America

Small Islands

Arctic
Impacts

to human systems
in panel (b)

Antarctic

Mediterranean region

= Increasing

Tropical forests adverse

impacts
Mountain regions (D) na na
4 Increasing
Deserts na na na na na = adverse "
. and positive
. . no' impacts
Biodiversity hotspots . aseessed F
(b) Observed impacts of climate change on human systems
Impacts on Impacts on Impacts on
water scarcity and food production health and wellbeing cities, settlements and infrastructure
Animal and  Fisheries Inland Flood/storm Damages
Agriculture/  livestock  yields and Heat, flooding and  induced Damages to key
Human yater crop health and aquaculture  Infectious  malnutrition Mental associated  damages in to economic
systems scarcity production  productivity  production diseases and other health  Displacement damages coastal areas infrastructure  sectors

Global

Africa

Asia

Australasia assessed

00 O

Central and
South America

Europe

T
assessed

North America

Small Islands

000000000

Arctic

Cities by the sea assbased

00000000000

) not
Mediterranean region assessed

20 C000CC000
00 000000

00000007000
000000000000
00000000

0 00000 00
0 0000000000
000000000000

00

Mountain regions



Human influence on types of extreme weather

@ More severe or more likely to occur
@ In:ufficient data‘inconclusive

Less severe or less likely to occur

160
140

20
100

30

Number of studies

@ No discernible human influence

<> CB

Chart shows the number of studies for each type of extreme event that fall within each category of human influence: Mare
severe/likely (red), less severe/likely (yellow), no influence (blue) and inconclusive (grey). Chart by Carbon Brief using Highcharts.
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Global CO, Emissions and Intensity

50 Gt 700 grams
- CO, CO,/USD
2.0 Gt Global Fossil CO, Emissions: Annual Changes China's boom -t nd
Cco? ‘ Post-pandemic 40 - Sohal 600
1.5 Post-WWII boom rebound financial
' . crisis COVID-19
1.0 | 30 et pandemic. - 500
Dissolution of crisi
0.5 Second
End of
-0.5 1 Great \ma; Great - 10 / 300
Depression ~ep Fonere Dissolution of »Gmb%ﬂ
. ir ! financiz
-1.0 | \Ej\r/wd It?jf :\:ﬁqg'@d’ oil C;’;g Soviet Union ”é?l;iidi
\NZ; I strikes Second 0+ T T T T T T 200
1.5 1 Oil crisis 1960 1970 1980 1990 2000 2010 2023
COVID-19 projected
-2.0 pandemic
2.5 - - ~ - ~ En general, el crecimiento de las emisiones
1920 1940 1960 1980 2000 2020 mundiales de CO2 se ha reanudado rapidamente
tras las crisis mundiales. La intensidad de las
En los Gltimos 100 afios, por lo general ha sido necesaria emisiones ha disminuido de forma constante, pero
una crisis para impulsar la reduccion de las emisiones no lo suficiente como para compensar el
mundiales. crecimiento econémico.

Source: Friedlingstein et al 2023; Global Carbon Project 2023
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Fuentes y sumideros

Emisiones mundiales totales, se prevé que alcancen 40,9 + 3,2
GtCO2 en 2023, un 47% mas que en 1990 (4,7 + 2,6 GtCO2 al afio
para 2013-2022)

Las emisiones netas del uso de la tierra son el Porcentaje de emisiones debidas al cambio de uso del suelo: 42%
resultado de multiples actividades en 1960, 12% de media 2013-2022
antropogénicas en la tierra que dan lugar a
emisiones o absorciones de CO, 50 Gt Annual CO;, Emissions
ofer
40 @® Total

Fossil carbon
Includes cement
carbonation sink

12 Gt Sub-components of net land-use change
<l

30

20

2
bb—% Peat drainage
0 and peat fires

Other transitions

| —— 10 A .
-6 M S e, N

1960 1970 1980 1990 2000 2010 2020 T —~—— /.,//\\

—_— ST ~ ————

_.. Land-use change

oL :
1960 1970 1980 1990 2000 2010 2023
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Emisiones anuales Emisiones per capita

12 Gt ‘Annual Territorial and Consumption Emissions 25 t Annual Territorial and Consumption Emissions per capita
co?

Co?

EU27
India
Estados Unidos y la UE son importadores netos de Las diferencias entre las emisiones de CO2 fésil per capita son
emisiones incorporadas, mientras que China e mayores que las diferencias entre el consumo y las emisiones
India son exportadores netos.

territoriales.
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