
Maroc Météo Services 
for economic sectors:  

The case of Agriculture 

Agrometeorologists for farmers 
in hotter, drier, wetter future 

 
9 and 10 November 2016 Ljubljana, Slovenia 

Omar CHAFKI 
 

Deputy Director 



2 

Introduction 

• Since its creation in 1961, the mission of the Moroccan Meteorological 

Service (DMN) is to help ensure the safety of persons and property by 
weather and climate watch. 
 
 
• It also contributes to economic and social development by meeting 
the needs in weather, climate and environmental information of the 
various economic sectors of the country such as agriculture, 
hydrology and the environment. 
 
• All these service activities could be achieved through the mobilization of 
important equipment and high technology, in observing and 
telecommunication and the constant upgrading of our computing 
capabilities. 



VOTRE PARTENAIRE POUR UN 
 

DÉVELOPPEMENT DURABLE 

CLIMATE IN MOROCCO 

- Semi-humide to 
semi arid  climate in 
the north 
 
- Arid to desertic 
climate in the south 
 
 
- Rain: Spatial and 
temporal variability 
 
- Winter: Relatively 
humide 
 
- Summer: Hot and 
dry 



VOTRE PARTENAIRE POUR UN 
 

DÉVELOPPEMENT DURABLE 

annual cumulative precipitation deciles analysis 
 

1949-1978  



VOTRE PARTENAIRE POUR UN 
 

DÉVELOPPEMENT DURABLE 

1978 / 1979 3 2 0 0 3 1 1 2 2 1 4 3 2 1 1 2 1 0 2 2

1979 / 1980 0 1 2 3 2 2 3 2 0 2 2 1 1 0 3 3 0 3 3 1 2

1980 / 1981 0 1 1 4 1 0 1 1 0 0 0 0 0 0 0 0 0 2 2 2 3

1981 / 1982 0 0 0 0 1 1 1 2 0 1 1 0 1 1 3 4 2 2 4 3 1

1982 / 1983 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0

1983 / 1984 3 2 1 1 1 1 2 1 2 3 3 1 2 2 1 1 0 0 1 3 0

1984 / 1985 1 0 0 0 0 0 0 0 2 2 1 1 4 4 2 1 0 2 3 2 0

1985 / 1986 3 1 4 1 3 3 3 4 1 4 3 3 2 1 2 1 2 0 2 3 3

1986 / 1987 0 0 0 3 1 0 0 0 1 0 1 0 0 0 0 0 0 1 1 1 2

1987 / 1988 2 1 0 0 1 2 1 1 2 3 4 4 4 4 3 3 1 4 4 4 4

1988 / 1989 1 3 1 0 0 1 1 2 1 2 1 1 3 3 3 3 3 4 3 2 1

1989 / 1990 3 3 1 0 2 4 3 2 4 1 1 2 4 3 1 2 1 4 3 4 4

1990 / 1991 3 4 5 3 2 3 2 3 3 2 2 4 3 1 4 2 2 2 2 1 2

1991 / 1992 1 2 3 2 1 2 1 2 1 0 0 0 0 0 1 1 1 3 0 4 5

1992 / 1993 1 2 2 1 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 1

1993 / 1994 2 3 4 1 1 0 1 1 2 2 0 2 3 3 2 1 3 1 1 2 0

1994 / 1995 0 0 2 1 0 0 0 0 0 0 0 0 0 0 3 0 1 3 0 0 1

1995 / 1996 5 4 3 2 3 4 4 4 5 5 4 4 5 5 4 4 4 3 5 5 3

1996 / 1997 4 3 3 0 2 3 3 4 4 4 4 4 4 4 4 4 2 2 4 3 2

1997 / 1998 4 3 4 2 2 2 2 3 4 4 2 1 2 3 3 2 1 1 3 1 3

1998 / 1999 0 0 2 0 0 0 0 0 0 0 0 1 0 1 2 0 0 0 1 1 4

N.B :l 'année agricole 1998-1999 : de séptembre 1998 à mai
1999 inclu

1  - sécheresse
sévère

3  - année
normale

5  - année  très
humide

2  - sécheresse
moderée

4  - année humide

annual cumulative precipitation deciles analysis 
 

1978-1999  



Precipitation anomaly 
Compared to 1981 – 2010 average 



VOTRE PARTENAIRE POUR UN 
 

DÉVELOPPEMENT DURABLE 
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annual cumulative precipitation 
1961 - 2008 

- Periods of drought: 1980 – 1985, 1994-1995, 1999-2000, … 
 
- rainfall deficit  60 % 

 
- Negative trend since 1961 

- 7.6 %  - 1.5 % GDP 
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Missions of Agrometeorology 

Action’s field Assignments 

Assistance to the agricultural 

operation 

1. Development of operational systems for crop forecasting, vegetation  

monitoring and agricultural warning; 

2. Development of decision  tools in irrigation, pest control and other 

agricultural practices. 

Promotion of close agro-

meteorological assistance 

1. Setting up regional agro-meteorological databases; 

2. Transfer of developed systems at the central level to the regional 

centers. 

Prospecting for the future 

1. Impact study achievement of climate change, climate variability on 

agriculture; 

2. Contribution to the implementation of adaptation and mitigation 

strategies to face climate change and variability. 



Human ressources  
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Moroccan Observation network 

 
The Moroccan meteorological service (DMN) has developed its observation 
network to meet its users’ needs. The main aims are: 
• to make a variety of observed climate datasets available to users in 

forms that are easy to use and interpret. 
• to provide climate change scenario datasets for  climate change 

impacts studies. 
 
DMN main surface network: 
 
44 synoptic stations 
156 AWS 
 
Main climate variables: 
 
Rainfall 
Temperature 
T° min, T° max 
Wind 
Humidity 
Pressure 
Radiation 
Snow (18 AWS) 
Etc 
 

The Moroccan DMN network 

44 synoptic 
stations 

200 Stations 
(AWS+SS) 
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Moroccan Observation network 

The Moroccan DMN network 

•  7 radars network, 
•  A lightning network, 
• 29 air quality stations 
• 2 air quality mobile stations 
• An ozone station at Casablanca 
• 3 upper air stations, 
• 528 Climatological stations (RR,TX, TN), 
• 3 stations for direct and diffuse radiation, 
• Satellite receiving station (MSG), 
• 5 maritime stations 
 

http://images.google.fr/imgres?imgurl=http://www.abgraphix.com/wallpapers/images/paysages/eclairs/eclairs022.jpg&imgrefurl=http://thunder.over-blog.com/categorie-65644.html&h=819&w=1024&sz=49&hl=fr&start=7&tbnid=uofrE1RKPs44EM:&tbnh=120&tbnw=150&prev=/images?q=foudre&gbv=2&svnum=10&hl=fr
http://images.google.fr/imgres?imgurl=http://www.margheritacampaniolo.it/meteo/radarmeteo.jpg&imgrefurl=http://www.margheritacampaniolo.it/meteo/storia_delle_previsioni_p2.htm&h=188&w=250&sz=16&hl=fr&start=5&tbnid=HzpPmjXJWtI8uM:&tbnh=83&tbnw=111&prev=/images?q=radar+meteo&gbv=2&svnum=10&hl=fr&sa=G


RADAR NETWORK 

7 Operational Radars 



Computing capacities 

New computing System for 2017 
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Models and forecasting tools 

• Morocco's weather forecasts and 
climate prediction models: 
 

 ALBACHIR 10Km resolution 
 
 NORAF resolution of 18 Km 
 
 AROME resolution 2.5 Km 
 
Model outputs of international 
meteorological centers: Météo-
France, ECMWF 
 
Seasonal forecasting models: 
ARPEGE-Climat 
 
Climate predictions: 
ARPEGE-Climat (50km), 
ALADIN-Climat (12km) 
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Meteorological Service In Agriculture Sector 

Simple Pointed 

 Observed 
meteorological data or 
developed climate 
products 

 
Training in general 
meteorology, climatology 
and agrometeorology 

 
Installation of 
meteorological 
measuring equipment 

Short and medium range forecasts and warnings for extreme events 
 
Seasonal forecasts of phenological stages, yields and agricultural 
production for strategic crops such as cereals 

 
Development of tools for decision making in irrigation, fertilization and 
pest control 

 
Development of early warning systems for drought 
 
Study of impacts of climate change and climate variability on production 
systems and forestry 

 
Study of the agricultural use of current and future land 

 
Lutte against hail 

 
Technical support to equip meteorological measuring equipment. 

 

















TV Agrometorolgical bulletin 
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CGMS-MA: a tool for 
agrometeorological 

assistance and service 



2
5 

CGMS-MA (Crop Growth Monitoring System) 
Crop monitoring using space based information to monitor the crop growth status 
and predict the crop yield. 

• The CGMS-Maroc is an institutionally distributed system which 

involves the Moroccan institutes DMN, INRA and DSS. The part of 
the CGMS-Maroc that implements the database, weather data 
processing, crop simulation and prepration for statistical yield 
forecasting is implemented at the premises of DMN and consists of 
an ORACLE database, the CGMS executable for weather data 
processing and crop simulation as well several other tools that 
support the processing chain.  
 
•CGMS-MOROCCO monitor crop development, based on weather 
conditions, soil characteristics, parameters crop and satellite 
imagery.  
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CGMS-MA 
Crop monitoring using space based information to monitor the crop growth status 
and predict the crop yield. 

•CGMS-MOROCCO consists of three levels: 
 
 Level 1: The collection of weather data and interpolation on 
a square grid of 9x9 km in area, available throughout the national 
territory; 
 
 Level 2: simulation of crop growth, with several models of 
agro-meteorological simulations, through BIOMA platform; 
 
 Level 3: The prediction of harvests from a combined 
approach involving parametric and non-parametric statistical 
analysis of meteorological data, simulation data and satellite data. 
 

 



CGMS-MAROC 
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CGMS-MA 
Weather data processing (DMN)  

•Daily weather variables measured and 
estimated: Rain, Tmax, Tmin, Radiation, 
Vapor pressure, sunshine, Wind, ETP 

 
 

• Interpolated maps of these variables 
throughout the national territory and 
aggregated: 
   - Spatially: national, agro-climatic 
zone, province and municipality. 
   - Temporally: decade of September in 
a Decade Di (i = 2, ending cycle), year 
 
• Maps of long-term averages 
• Similarity analysis with historical 
campaigns 
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CGMS-MA 
Weather data processing (DMN)  

•Production of 2 grids: 
•A first grid with a resolution of 
9.14x9.14 km integrating the 
network of synoptic stations of  
DMN 
•A second grid square mesh size of 
4.5km x 4.5km in agricultural areas 
and 9km X9km on other parts of 
the country and that includes, 
besides the synoptic network, the 
automatic stations VIGIOBS. Which 
increases the number of stations 
200. 
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CGMS Maroc Viewer: www.cgms-maroc.ma  
  Similarity analysis 

http://www.cgms-maroc.ma/
http://www.cgms-maroc.ma/
http://www.cgms-maroc.ma/
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CGMS Maroc Viewer 
  Similarity analysis 
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Forecast bulletin of national cereal production  
since 2011 

•Published jointly by the Consortium 
DMN / DSS / INRA 
 
•   Produced as part of the project (E-
AGRI) funded the FP 7 of the European 
Union. 
 
•   EU partners of E-AGRI are: JRC, Altera 
and VITO. 
 
•   Data used are: (NDVI) and climate 
data on a grid of spatial interpolation 
covering the entire country. 
 
•   Platform used: EU Monitoring system 
of crop and crop forecasting 
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MOSAICC MOROCCO 
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MOSAICC-MOROCCO (MOdelling System for Agricultural Impacts of Climate Change) 

A platform for assessing climate change impact on Agriculture  

• The FAO has developed with 
the contribution of national 
institutions as well as the 
European Union, a pilot study of 
the MOSAICC tool which aims at 
estimating the impact of the 
climate change on the 
agricultural and forest sectors in 
Morocco. 
 
• An experimental system 
developed around models 
related to five disciplines 
(climate, agricultural, 
hydrological, economic, and 
forester) 



19/11/2016 
3
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MOSAICC-MOROCCO 
New platform for assessing climate change impact on Agriculture  
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MOSAICC-MOROCCO 
New platform for assessing climate change impact on Agriculture  



19/11/2016 
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MOSAICC-MOROCCO 
http://www.changementclimatique.ma/  

http://www.changementclimatique.ma/


19/11/2016 
3
8 

MOSAICC-MOROCCO 
New platform for assessing climate change impact on Agriculture  



Frequence des rendements "bas" (qui passaient chaque 10 ans 

dans le periode de reference; Scenario A2) 

chaque 1.5 ans

chaque 3.4 ans

chaque 8.1 ans

-
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Moyenne pondere Fourage Arboriculture fruitiere

Future return periods of yields with 10 years return period in the current climate 

Impact of climate change on crops in Morocco at current 
technology level : Increase of low Yield frequency 

weighted average 

forage 

fruit arboriculture 



Variation des débits mensuels moyens au niveau de la Moulouya entre le futur et le présent 
2021-2050 par rapport à 1971-2000. Scénario A1B. 
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Climate & climate change monitoring 
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1. FD, Number of frost days: daily minimum temperature < 0oC. 
2.  SU, Number of summer days: Annual count of days when TX > 

25oC. 
3.  ID, Number of icing days: Annual count of days when TX < 0°C. 
4. TR, Number of tropical nights: Annual count of days when TN 

(daily minimum temperature) > 20oC. 
5. GSL, Growing season length: Annual (1st Jan to 31st Dec in 

Northern Hemisphere (NH), 1st July to 30th June in Southern 
Hemisphere (SH)) count between first span of at least 6 days with 
daily mean temperature TG>5oC and first span after July 1st (Jan 
1st in SH) of 6 days with TG<5oC.  

6. TXx, Monthly maximum value of daily maximum temperature. 
7. TNx, Monthly maximum value of daily minimum temperature. 
8. TXn, Monthly minimum value of daily maximum temperature. 
9. TNn, Monthly minimum value of daily minimum temperature. 
10. TN10p, Percentage of days when TN < 10th percentile 
11. TX10p, Percentage of days when TX < 10th percentile 
12. TN90p, Percentage of days when TN > 90th percentile 
13. TX90p, Percentage of days when TX > 90th percentile 
14. WSDI, Warm spell duration index 
15. CSDI, Cold spell duration index 
16. DTR, Daily temperature range: Monthly mean difference 

between TX and TN 

17. Rx1day, Monthly maximum 1-day precipitation 
 
18. Rx5day, Monthly maximum consecutive 5-day precipitation 
 
19. SDII Simple precipitation intensity index          
           
20. R10mm Annual count of days when PRCP≥ 10mm  
 
21. R20mm Annual count of days when PRCP≥ 20mm 
 
22. Rnnmm Annual count of days when PRCP≥ nnmm, nn is a 
user defined threshold 
 
23 CDD. Maximum length of dry spell, maximum number of 
consecutive days with RR < 1mm 
 
24 CWD. Maximum length of wet spell, maximum number of 
consecutive days with RR ≥ 1mm 
 
25. R95pTOT. Annual total PRCP when RR > 95p.  
 
26. R99pTOT. Annual total PRCP when RR > 99p 
                                                
27. PRCPTOT. Annual total precipitation in wet days  
 



Climate & climate change monitoring 

Tendance du nombre de jours chauds 

Indice de sécheresse: tendance pav 

Indice de sécheresse: tendance pxcdd 

42 
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Climate & climate change monitoring 
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Seasonal Forecast In Morocco 

• Since 1998, Maroc-Météo has produced the dynamic seasonal forecasts using the GCM ARPEGE-
Climat  (run on its super-computer thanks to the cooperation with Meteo-France .  

 

• Different versions succeeded 

 

• 2010-2012 : Installation of the coupled version thanks to  the cooperation with Mercator :  
ARPEGE-ORCA2  ensemble forecast ( 9members ) 

 

• March 2012 : Morocco was chosen for leading seasonal forecast for the Proposed North Africa 
RCC (PRESANORD)   Seasonal forecast products (cards and outlooks) for precipitation and 
temperature are updated each month. 

 

• May 2012 - February 2013 : the coupled version is run with 27 members ( 9 atmospheric initial 
conditions from ECMWF and 3 ocean initial conditions from Mercator ) 

 

• Since March 2013 : Production of the probabilistic forecasts : three categories 

 

• September 2013 : Installation of a High Resolution version of ARPEGE-Climat   

        (~ 54Km over Morocco) 



OPA/NEMO(3.2) : Ocean global 

circulation  model  

ARPEGE-Climat HR 

  Coupler OASIS 

Analyses océanographiques Analyses atmosphériques 

ARPEGE-Climat V5: Atmospheric global  

circulation  model 



A regular production of a monthly bulletin for  3 month forecasts for 
temperature and precipitation.  



The DMN produces seasonal forecasts for the NA-RCC web site  :  
 
   Seasonal Outlook 
   Model Prediction 
   Statistical forecast 
   Drought forecast 
   Verification 
… 

 

http://rccnara1.marocmeteo.ma/ 



Climate models 

Nombre maximal de jours consécutifs  
secs (en jours) 

Changements futurs à l’horizon 2030 pour l’hiver 
étendu (octobre à mars).  

Global Climate model: AREPEGE-Climat 

50 à 60 km 



Climate models 

Spatial resolution: 12 km 

Limited area model: Aladin-Climat  RCM 



 future evolution 

Tendance prévue pour pxcdd selon rcp4.5 (aladin-climat) Tendance prévue pour pxcdd selon rcp8.5 (aladin-climat) 

Précipitation moyenne  





Wheat ability agriculture in 2050 
comparing to 1951-2000 



 

•Green Morocco Plan designed to promote the development of the entire agricultural 

and territorial potential. The new Moroccan agricultural sector is meant to be open to all 

using different strategies depending on the targeted issues. 

   

•   Green Morocco Plan will contribute to GDP with 174 billion dirhams, creating 1.15 

million jobs by 2020 and triple the income of nearly 3 million people in rural areas. 

   

•   Green Morocco Plan focuses on two pillars.  

   *  The accelerated development of a modern and competitive agriculture, vital 

for the national economy, through the realization of a thousand new projects with high 

added value in both productions and agro-food  

   *  Support to smallholder agriculture through the implementation or 

professionalization of 545 projects of small farms in difficult rural areas, thereby 

promoting greater productivity, greater recovery of production and sustainability of farm 

income . This second pillar also seeks the conversion of cereal crops with higher value 

added (or less sensitive to precipitation) and processing of local products. 

 

Assitance to Green Morooco Plan 
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Action plan  
DMN accompanying the Green Morocco Plan 

•  Implementation of forecast irrigation management tools depending on 
the meteorological conditions; 
 
• Achieving agro-climatological studies at regional level; 
 
• Improving agricultural productivity through meteorological crop 
monitoring; 
 
• Achievement and participation in studies of the impact of climate 
change on agriculture; 
 
• Creation of new Agro-Meteorological regional centers to assist and 
advise small farmers; 
 
• Further improve the warning system against weather and climate risk 
(Drought, hail, frost, excessive heat, cold wave, ... etc.) 
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Thank You 
 


