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Weather vs Climate
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Climate System

Physical integrated system
(thermo-hydro-dynamic)
formed by different
components and their
interactions

It is a closed system (no

Atmaospheric,
exchange of matter) that can Circulation
exchange energy with the =
outside. The subsystems are
open and are connected Tropicai Rainfail
through flows of heat, 1Y
momentum and matter. Soa Surfsce

Temperature
Each component of the system
responds to a perturbation with
different time scales.
Currents,
Upwelling
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Winds
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Variability

Climate Variability: fluctuations of the variables that define the climate of a region: temperature, wind intensity,
precipitation.... and which in the tropics state of the atmosphere is closely related to the ocean.

Internal Climate Variability vs Forced Climate Variability

1 External Forcings: external factors that affect the climate system but are not influenced by climate variables:

* i. Astronomical factors (solar radiation, orbital parameters);
* ii. Terrestrial factors (atmospheric composition (except H20), tectonic movements, etc); - forced

variability.

2 Internal forcings: originate in the climate system itself, giving rise to interactions and feedbacks independent of
external forcings (ENSO, small-scale disturbances, etc.) = internal variability.

SST signals are slower and
are able to teleconnect
with remote regions, which
gives it predictive value.
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Impacts Impacts from 1997/98 El Niio
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Variability

Total Climate Variability = natural forced variability
+ antropogenic forced variability (climate change)
+ internal variability

we also have to consider that internal variability might change under CC

Air temperature over lberian Peninsula annual anoma After filtering > 7 years

2 0.4 _

mean montrl'lly meanI CRUTEPL’IS.O T2n|1 anom —|10—3.5E I36—4-’-1N _'lilan anolmalies | 1meanl anom 30 1|0yr Iow—;l)ass b0x|30 1(JyrI high—palss box Bh Tyr higlh—pass blox 30) e
— 15 . 03 L §
3
2 17 - i — 02 i
=) i 5
¢ ” | 3 0.1
Q v d b .
= O
g 0 e TRl 4 hg
% _0.5 | - 0 [~ 7 LY T B ITEEHT T ™1 LA T = T T Rl e I I e 7] i i R
7]
-Irg _1 _ '0.1 [ —

_15 1 | | | | _02 | | | |

] ] ] ] ] ] ] ] ]
1840 1860 1880 1900 1920 1940 1960 1980 2000 2020 2040 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020 2040



Global warming

w=  QObserved warming Contributions to warming based on two complementary approaches AR6-IPCC REPORT -WG1
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https://interactive-atlas.ipcc.ch/

Hidrologycal cycle will be intensified
Rise temp =» atmosphere retains more vapour =2 more evaporation AR6-IPCC REPORT -WG1

=>» More intense precipitation https://interactive-atlas.ipcc.ch/
=>» More droughts

Simulated change at 1.5 °C global warming Simulated change at 2 °C global warming Simulated change at 4 °C global warming
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Precipitation changes
AR6-IPCC REPORT -WG1

https://interactive-atlas.ipcc.ch/

Simulated change at 1.5 °C global warming Simulated change at 2 °C global warming Simulated change at 4 °C global warming
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Surface humidity changes

AR6-IPCC REPORT -WG1

https://interactive-atlas.ipcc.ch/

Simulated change at 1.5 °C global warming Simulated change at 2 °C global warming Simulated change at 4 °C global warming
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Precipitation variability over the Sahel region

TROPA: Study of climate variability S
over the Atlantic from intraseasonal Northe?astf%
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The Sahel region

Precipitation variability over the Sahel region
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Precipitation variability over the Sahel region

For each time-scale of variability we can find “Modes of variability of precipitation-SST”

(b) AMO
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Agricultural and Forest Meteorology
Volumes 198-199, November—December 2014, Pages 42-52

Climate impacts on human activities

Review
Crop yield as a bioclimatic index of El Nifio
impact in Europe: Crop forecast implications

Mirian Capa-Morocho * P 2 &, Belén Rodriguez-Fonseca * © 9 &, Margarita Ruiz-Ramos * " &
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Climate impacts on human activities
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Progress in Oceanography
Volume 186, July 2020, 102341

El Nifio as a predictor of round sardinella
distribution along the northwest African coast
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La variabilidad climatica y el cambio global tiene impactos en las actividades humanas:

- Cambios en la diversidad y en la abundancia de especies (cambios en la pesca)

- Cambios en los patrones de lluvia que cambian el pastoreo y zona/tipo de cultivos
- Aumento de fendmenos extremos (olas calor, inundaciones..) producen dafios en
cultivos/infraestructuras

Caso del Senegal (Sahel):

Décadas de mayor/menor precipitacion y anos extremos de sequia (ej 2002)

Cambios en la pesca artesanal Senegal (causa sistema econdmico o/y cambios en pesca)
Eventos extremos de Nivel del mar (ej: 2016 en San Luis)

Caso de Pl-Canarias (Mediterraneo):
Futuro desertificacion

Cambios en nivel del mar

Cambios en |a pesca
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i qué esta ocurriendo? Es el clima un estresor y se suma a otros problemas
<q y P @mascaras_ucm

estructurales (violencia, inestabilidad, precariedad...) que hacen que las personas
migren?

Repensar lo que se entiende con mitigacién/adaptacion al CC — transicidn justa
Impactos de la variabilidad climatica con perspectiva de género

Caso de estudio: Region del Sahel y Peninsula Ibérica-Canarias
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