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Anticiper



Quelles cultures dans la Beauce en 2050 ?

Quels risques de gel sur mon poirier en 2080 ?

Quelle teneur en alcool de mon vin en 2040 ?

Définitions

Agro-météorologie 

protection des productions agricoles 
sur le court terme. 

Agro-climatologie 

Décisions socio-économiques et 
politiques sur le long terme. 

Puis-je semer mon blé dans la semaine ?

Dois-je protéger mes pommiers avec des bougies ce week-end ?

Est-ce la pluie me permettra de récolter mon maïs demain ?

www.agroclimatologie.com



Morocco
Observed changes of climate 

variables



Morocco

© https://www.encyclopedie-
environnement.org/climat/climat-maroc/

Observed climate variables

Climats du MarocVariabilité interannuelle 
très élevée

Température moyenne en 
juillet lõapr¯s-midi

Cumul annuel de pluie

ATLAS

Ch©teau dõeau (neige)



Morocco

Observed climate variables

Climats du Maroc

En outre, de nombreux 

aquifères côtiers seront de 
plus en plus sollicités en raison 

de lasalinisationcôtière.

https://fr.wikipedia.org/wiki/Salinisation


Morocco

© Climate Knowledge Portal

Casablanca-Settat

Oriental

Tanger-Tétouan

Observed climate variables

Annual temperature

Drâa

https://climateknowledgeportal.worldbank.org/country/morocco/climate-data-historical
https://climateknowledgeportal.worldbank.org/country/morocco/climate-data-historical
https://climateknowledgeportal.worldbank.org/country/morocco/climate-data-historical


Morocco

© Climate Knowledge Portal

Casablanca-Settat

Oriental

Tanger-Tétouan

Observed climate variables

Days >42°C

Drâa

https://climateknowledgeportal.worldbank.org/country/morocco/climate-data-historical
https://climateknowledgeportal.worldbank.org/country/morocco/climate-data-historical
https://climateknowledgeportal.worldbank.org/country/morocco/climate-data-historical


Morocco

© Climate Knowledge Portal

Casablanca-Settat

Oriental

Tanger-Tétouan

Observed climate variables

Annual precipitation

Drâa

https://climateknowledgeportal.worldbank.org/country/morocco/climate-data-historical
https://climateknowledgeportal.worldbank.org/country/morocco/climate-data-historical
https://climateknowledgeportal.worldbank.org/country/morocco/climate-data-historical


Projected changes of climate 

variables

Africa - Morocco

Mean temperature

Days over 35°C

Days below 0°C

Annual maximum

Annual precipitation

Drought



Africa

Projected changes* of climate variables

Mean temperature

2030 2050

© McKinsley Global Institute analysis, Woods Hole Research 

Center, climate-lab-book.ac.uk, KNMI Climate Explorer, 2019.

* Based on RCP8.5 scenario, CMIP5 

multimodel ensemble. Compared with 

preindustrial levels (1880-1910).

>+3,5°C

>+3,5°C

+2,6°C 

to +3,0°C

https://www.mckinsey.com/~/media/mckinsey/business%20functions/sustainability/our%20insights/how%20will%20african%20farmers%20adjust%20to%20changing%20patterns%20of%20precipitation/mgi-how-will-african-farmers-adjust-to-changing-patterns-of-precipitation.pdf


Morocco

© Climate Knowledge Portal

Casablanca-SettatOriental

Drâa Tanger-Tétouan

Projected changes* of climate variables

Mean temperature

https://climateknowledgeportal.worldbank.org/country/morocco
https://climateknowledgeportal.worldbank.org/country/morocco
https://climateknowledgeportal.worldbank.org/country/morocco


Africa

Projected changes* of climate variables

Days over 35°C

+2.0°C* +3.0°C*

© IPCC, 6th. Chapiter 9 and © Serge Zaka

* Relative to 1995-2014 average at +2°C 

and +3°C of global warming above pre-

industrial (1850-1900).
incertainity



Morocco

Projected number of hot days

Days over 35°C

© Climate Knowledge Portal

Casablanca-SettatOriental

Drâa Tanger-Tétouan

https://climateknowledgeportal.worldbank.org/country/morocco
https://climateknowledgeportal.worldbank.org/country/morocco
https://climateknowledgeportal.worldbank.org/country/morocco


Morocco

Projected number of

Annual maximum

© Climate Knowledge Portal

Casablanca-SettatOriental

Drâa Tanger-Tétouan

https://climateknowledgeportal.worldbank.org/country/morocco
https://climateknowledgeportal.worldbank.org/country/morocco
https://climateknowledgeportal.worldbank.org/country/morocco


Morocco

Projected number of frost

Days below 0°C

© Climate Knowledge Portal

Beni MellalFès-Meknès

Drâa Tanger-Tétouan

https://climateknowledgeportal.worldbank.org/country/morocco
https://climateknowledgeportal.worldbank.org/country/morocco
https://climateknowledgeportal.worldbank.org/country/morocco


Africa

Projected changes* of climate variables

Annual precipitation

+2.0°C* +3.0°C*

© IPCC, 6th. Chapiter 9 and © Serge Zaka

* Relative to 1995-2014 average at +2°C 

and +3°C of global warming above pre-

industrial (1850-1900).

Aridification

AridificationAridification

Aridification

Wetter WetterHigh increase of precipitation in 

the Sahara desert is 
mathematically exaggerated.

An raw increase of 10mm per year 

could be an relative increase of 

+100%.

incertainity



Morocco

© Climate Knowledge Portal

Casablanca-SettatOriental

Drâa Tanger-Tétouan

Projected changes* of climate variables

Annual precipitation

https://climateknowledgeportal.worldbank.org/country/morocco
https://climateknowledgeportal.worldbank.org/country/morocco
https://climateknowledgeportal.worldbank.org/country/morocco


Morocco

© Climate Knowledge Portal

Casablanca-SettatOriental

Drâa Tanger-Tétouan

Projected changes* of climate variables

Relative Humidity

https://climateknowledgeportal.worldbank.org/country/morocco
https://climateknowledgeportal.worldbank.org/country/morocco
https://climateknowledgeportal.worldbank.org/country/morocco


Africa

Projected changes* of climate variables

Drought

© McKinsley Global Institute analysis and Woods Hole 

Research Center

* Based on RCP8.5 scenario, CMIP5 

multimodel ensemble. Period : 1998-

2017, 2021-2041 and 2041-2060.

** Drought is defined as a rolling 3-

month period with Average Palmer 

Drought Severity Index (PDSI)<-2. PDSI 

is a temperature- and precipitation-

based drought index calculated based on 

deviation from historical mean.

Share of decade spent in drought (%)**.
Deviation from historical mean.

https://www.mckinsey.com/~/media/mckinsey/business%20functions/sustainability/our%20insights/how%20will%20african%20farmers%20adjust%20to%20changing%20patterns%20of%20precipitation/mgi-how-will-african-farmers-adjust-to-changing-patterns-of-precipitation.pdf


Morocco

© Climate Knowledge Portal

Casablanca-SettatOriental

Drâa Tanger-Tétouan

Projected changes* of climate variables

Consec. Dry Days

https://climateknowledgeportal.worldbank.org/country/morocco
https://climateknowledgeportal.worldbank.org/country/morocco
https://climateknowledgeportal.worldbank.org/country/morocco


Morocco

© Climate Knowledge Portal

Casablanca-SettatOriental

Drâa Tanger-Tétouan

Projected changes* of climate variables

SPEI Index (P-ETP)

Le SPEI (Standardized Precipitation Evapotranspiration Index) est un indice 
climatique utilisé pour détecter, suivre et quantifier les sécheresses 

météorologiques . Il s'agit d'un modèle d'indice de sécheresse  qui prend en 
compte à la fois les précipitations et l 'évapotranspiration potentielle (ETP) , ce 
qui en fait un outil plus pertinent dans un contexte de changement climatique  que 

des indices ne prenant en compte que les précipitations (comme le SPI ƙ Standardized 
Precipitation Index).

ƣSPEI > 0 : excäs dƜeau (conditions humides)
ƣSPEI = 0 : conditions normales
ƣSPEI < 0 : déf icit hydrique (sécheresse)
ƣSPEI < -1 : sécheresse modérée
ƣSPEI < -1.5 : sécheresse sévère
ƣSPEI < -2 : sécheresse extrême

https://climateknowledgeportal.worldbank.org/country/morocco
https://climateknowledgeportal.worldbank.org/country/morocco
https://climateknowledgeportal.worldbank.org/country/morocco


Africa

Projected changes* of climate variables

Hotspots of drought

© IPCC 6th, page 621 (chapiter 4), 2023.

Mediterranean area and south 

Africa are 

hotspots 
of global warming



Morocco

© Ouiaam Lahnik, Yves Tramblay, Lahoucine Hanich, Jafet C.M. 
Andersson, Redouane Lguensat, Kristina Isberg, Aicha Ben Ahmed, Joel 

Dahn, Benjamin Sultan,
Future water resources and droughts in the Atlas Mountains of 

Morocco under a high-emission climate scenario, Journal of 
Hydrology: Regional Studies, Volume 59, 2025, 102371, ISSN 2214-5818,

https://doi.org/10.1016/j.ejrh.2025.102371.

(https://www.sciencedirect.com/science/article/pii/S221458182500
196X)

Une division par 4 du stockage 

de lõeauenmontagne.

Projected changes* of climate variables

Manteau neigeux


