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Canvi climatic (1h 15 min)

o Concepte i definicié de CC, i les seves causes

o Estat actual del clima i tendéncies. De |'escala global, a I'dmbit pirinenc i Andorra.
o Projeccions climatiques: escenaris i evolucid del clima a mitja i llarg termini.

o Conceptes: Mitigacié del canvi climatic, impactes, adaptacio i vulnerabilitat

o Recursos: webs de referéncia.
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Canvi climatic (1h 15 min)
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Conceptes: Meteorologia, clima i canvi climatic
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1 1 ~d g c in the Atmosphere: Changes i

Sistema climatic e Chein HydrlogalCyce

i Changes in’

:_Solar
ELEMENTS: —  SEmmm=F

[Amosghere | B

Atmosfera BPYL
Superfice Terrestre N, O, Ar, Feom e = : LS

H,0, CO,, CH,, N,0, 0,, efc

Biosfera ’

Hidrosfera: llacs, rius i oceans

Biosphere

Hydrosphere: L — A
O!dean ™ - Land Surface

FORCAMENTS: lce-Ocean Coupling Changes in the Cryosphere:
Snow, Frozen Ground, Sea Ice, Ice Sheets, Glaciers
o
: naturals | o antrop|cs Changes in the Ocean: Changes in/on the Land Surface:
b e bmm e ————— Circulation, Sea Level, Biogeochemistry Orography, Land Use, Vegetation, Ecosystems

©IPCC
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Forcaments antropics

Global Monthly Average ©IPCC
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La Convencié Marc de les Nacions Unides sobre el Canvi Climatic

(CMNUCC), en el seu article 1, defineix el canvi climatic com “canvi de ‘ @

clima atribuit directa o indirectament a la activitat humana que altera ! >
la composicié de la atmosfera global i que se suma a la variabilitat “m wmn M ﬁ %ﬂ

natural del clima observada durant periodes de temps comparables”
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HUMAN - INDUCED GREENHOUSE GAS EMISSIONS




) ') ANDORRA

RECERCA + www.ari.ad
1\\\{e}V/:Ye1 o)

Forcaments antropics

Annual Global Emissions
12 Gt C -

Oil

Coal 1459

HUMAN - INDUCED GREENHOUSE GAS EMISSIONS
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Forcaments antropics

Annual Greenhouse Gas Index
2020 AGGI = 1.47\.
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Forcaments antropics vs naturals

FAQ 3.1: How do we know humans are causing climate change?
Observed warming (1850-2018) is only reproduced in simulations including human influence.

25

20 Greenhouse gases (human)

Combined
¢ (Human & natural causes)

, Observations

Natural causes

05 e S 7 Aerosols (Human)

-1.0

Global surface temperature change since 1850

15 — : J ‘ =
1850 1900 1950 2000 2020 ©IPCC
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Evidencies del canvi climatic

Atmospheric Carbon Billion Qol]‘ sasters Frost-Free Season
Dioxide : T .

FAQ2.2: What is the evidence for climate change?

Taken together, observed changes in the
climate system since the late 19th century

reveal an warming world &

Global Surface Heat Waves Heati ng and Gooling
Temperatures Degree Days.

.~ _Heavy Precipitation Marine Species Ocean Chlorophyll
‘ Distribution Concentrations

B Y AR
Sea Level Rise Sea Surface Startof S'pring‘:?
Temperatures

https://www.globalchange.gov/
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Global Average Sea Level Change

u . | | ] . ]
Evidencies del canvi climatic , (et o 1620
— Tide gauge data
10 [ Tide gauge data upper & lower
FAQ2.2: What is the evidence for climate change? 95% confidence interval
Taken together, observed changes in the 8 — Satellite data
climate system since the late 19th century
reveal an warming world g,
=
Sg
)
3 =
3
Atmospheric circulation @
4
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Permafrost .
extent Average September Arctic Sea Ice Extent
35
Ice sheets Snowcover
Arclic sea ice 30
1979
25 2.7 million
E square miles
Glaciers =5 20
o8
S 15
E
1.0
2020
- 05 1.5 million
Precipitation square miles
. 0.0
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Estat actual del clima GLOBAL i tendéencies

Land & Ocean Temperature Percentiles Jan-Dec 2020
Global Land and Ocean , . . .
D bes T A 5 NOAA'’s National Centers for Environmental Information
January-December Temperature Anomalies Data Source: NOAAGIobalTemp v5.0.0-20210106
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el doble des de 1981 (+0,18°C/década)
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Estat actual del clima GLOBAL i tendéencies

Global Land and Ocean Land-Only Percent of Normal Precipitation Jan-Dec 2020
January-December Temperature Anomalies (with respect to a 1961-1990 base period)
Data Source: GHCN-M version 4beta
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Estat actual del clima i tendencies: Andorra

Central (FEDA): anomalia de la temperatura mitjana anual 2020 (1950-2020) Central (FEDA): anomalia de la precipitacio total anual 2020 (1950-2020)
Altitud: 1.145m Altit}Jd: 1.145m o
Periode de referéncia 1981-2010 Periode de referéncia 1981-2010
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Anomalia de la temperatura en °C

Anomalia de la precipitacié en %

-251

Font: © CENMA-IEA i SMN-OECC Font: © CENMA-IEA i SMN-OECC

Augment de 0,20°C per decada des de 1950-2019 Precipitacié mitjana anual han disminuit

(+1,2°C en total) -43,8 mm/decenni periode 1950-2019
i superior des de 1970-2019 (+0,36°C/decada)

https://www.iea.ad/butlletins-i-anomalies-climatiques/
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Altitud: 1.145m

Estat actual del clima i tendéncies: Andorra ==~

Central (FEDA) Anomalia de la temperatura mitjana anual periode 1935-2020

1976 1982 1988 1994 2000 2006 2012 2018

Font: © Andorra Recerca + Innovacié

Per altres regions del mén consultar https://showyourstripes.info
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Estat actual del clima i tendencies: Andorra

Els episodis de temperatures extremes son més frequents o severs a ANDORRA?

Dies d'estiu - SU25 Dies glagats - IDO
60 a Andorra a Andorra
p-value = 0.0088

25 r2=0.1
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1950 1960 1970 1980 1990 2000 2010 1950 1960 1970 1980 1990 2000 2010

SU25 Number of summer days TX >25°C IDO Number of icing days TX <0°C
DIES D’ESTIU durant 'any DIES GLACATS durant l'any

http://www.oma.ad/ca/index-climatics
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Estat actual del clima i tendencies: Andorra

~
. . . ~ . ° ege .l' ‘t
Els episodis climatics extrems a Andorra tenen similituds amb e -
les tendéncies a la zona Mediterrania® ~ n)-
— e~
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http://www.oma.ad/ca/index-climatics
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Projeccions climatiques: escenaris I evolucio del clima
* Les simulacions climatiques del futur (PROJECCIONS) a mitjé i "arg termini

es basen en una hipotesi sobre les concentracions de gasos d'efecte hivernacle futures
= diferents ESCENARIS de models socio-economics, usos del soal ...

« Definicié dels RCP - Representative concentration pathways _— Temperatura Precipitacio
Escenaris RCP2.6, RCP4.5 et RCP8.5 Ve -

RCP8.5
Fortes emissions

Estabilitzacio

1 RCP26

]
, o o R
1 PP R S S S S Control d’'emissions m R
2000 2020 2040 2060 2080 2100 OR
Year a

Total anthropogenic radiative forcing (Wm'?)
L4)]
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Projeccions climatiques: PIRINEUS
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Projeccions climatiques: PIRINEUS

Andorre 1800 m décembre-avril

La temperatura hivernal mostra un
augment uniforme.

Température hivernale (* C)
-

1960 1980 2000 2020 2040 2060 2080

Andorre 1800 m décembre-avril

El mantell de neu (gruix) patird una
disminucid, cotes 1800 m, amb la
possibilitat de temporades bones.

Hauteur de neige (m)

- | — VA
1960 1980 2000 2020 2040 2060 2080 A
/0\ \
Verfaille et al., 2017 - https://doi.org/10.5194/gmd-10-4257-2017 CLIMPY

OoPCC
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IMPACTES
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MITIGACIO Accions per reduir i limitar les emissions de gasos d'efecte hivernacle

©  Emissions absorbides
® Emissions no absorbides
© Emissions totals

Emissions absorbides i no absorbides d’Andorra (Gg CO: eq./any)

600 - 571
Compromis d’Andorra davant de la
comunitat internacional amb una
estrategia, a llarg termini, que ha
de portar el pais a assolir la
neutralitat en carboni I'lany 2050

514 508

ACOMPANYAT per

378 3T 32

362 380 350 339 339 347 350

Emissions anuals (Gg CO; eq./any)

Estrategia energetica nacional i de
lluita contra el canvi climatic

2014
2015
2016
2017
2018
2019

8 8 R R R R

1900
1905

FONT: https://www.mediambient.ad/indicadors
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ADAPTACIO ElProcés d’Adaptacié d'Andorra al Canvi Climatic

El Govern d'Andorra va organitzar, durant el 2015, el Procés d'Adaptacio d'Andorra al Canvi Climatic (PAACC), per dotar el pais de recursos i mesures
d'adaptacio per a esdevenir menys vulnerable als impactes derivats del canvi climatic

https://www.mediambient.ad/canvi-climatic
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RECURSOS: wess DE REFERENCIA

IPCC - The Intergovernmental Panel on Climate Change is the United Nations body for assessing the science related to climate change https://www.ipcc.ch/

ARG Climate Change 2021 - https://www.ipcc.ch/report/ar6/wgl/#top
ATLES INTERACTIU IPCC - https://interactive-atlas.ipcc.ch/

Atles global d’'emissions de carbé - http://www.globalcarbonatlas.org/

Evidencies del canvi climatic - https://www.globalchange.gov/

OPCC = Observatori Pirinenc del Canvi Climatic = Geoportal - https://www.opcc-ctp.org/es/geoportal

OMA - Observatori de la Muntanya d’Andorra - http://www.oma.ad/ca/clima-i-neu

Butlletins climatics d'Andorra - https://www.iea.ad/butlletins-i-anomalies-climatiques/butlletins-anuals

ACDA - Atles climatic d’Andorra = https://www.acda.ad
Evolucio de la coberta de neu al Pirineu - https://labo.obs-mip.fr/multitemp/pyrenees-snow-monitor/

Oficina de I'energia i el canvi climatic d’Andorra - https://www.mediambient.ad/energia-i-canvi-climatic

Relat accio climatica Andorra - https://www.mediambient.ad/relat accio climatica/Relat Accio climatica Andorra CAT.pdf

ART | canvi climatic - https://www.environmentalgraphiti.org


https://www.ipcc.ch/
https://www.ipcc.ch/report/ar6/wg1/
https://interactive-atlas.ipcc.ch/
https://interactive-atlas.ipcc.ch/
https://www.globalchange.gov/
https://www.iea.ad/butlletins-i-anomalies-climatiques/butlletins-anuals
https://www.mediambient.ad/energia-i-canvi-climatic
https://www.mediambient.ad/relat_accio_climatica/Relat_Accio_climatica_Andorra_CAT.pdf
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