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Observation Network: DMN 

Presenter
Presentation Notes
This slide shows the Moroccan Meteorological Service Observation Network.This network is mainly composed of 44 synoptic stations, 156 Automatic weather stations,  5 marine stations,7 atmospheric radars, 8 lightning sensors and 2 marine radars.As you can notice, the density of the network is high in the North-West part of Morocco compared to the other parts.The Main climate variables measured are : Rainfall, Temperature, Wind, Humidity, Pressure, Radiation, etc
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Weather Monitoring Products (real time) 

Presenter
Presentation Notes
From the network shown in the previous slide, observations are concentrated in a central database in real time mainly on hourly basis. This allows monitoring of weather and climate observations which can be accessed through a web map graphical interface. The maps in this slide show examples of real time observation monitoring products: The left map shows temperature at 6 oclock in the morning on the 15th March of this year, the right map showsThe relative humidity.
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Centennial Observing Stations 

Presenter
Presentation Notes
We have a good historical record of observation with 2 Centennial Observing Stations namely Casablanca and Essaouira.Around 20 stations have more than 50 years of observations and covers different regions of the country.We have many observation record in paper format but most of the daily temperature and precipitation data is available innumerical format and stored in the Climate Database.
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Main Climate Characteristics: 

Annual Rainfall Normal 
over 1971-2000 

Climate in Morocco 

Presenter
Presentation Notes
A few words about the climate of Morocco for the precipitation parameter. This Map shows the spatial distribution of annual rainfall normals over the period 1971-2000.There is a decrease in rainfall from north to south and from west to east. The wettest region is located in the north-West Over the RIF mountains. Precipitations at stations shows a High interannual variability and a high intraseasonal varibility. The main rainy season in Moroccan is from Octobre to April with Novembre and decembre being the wettest months.



Climate Monitoring 

Presenter
Presentation Notes
For climate monitoring one of the main aspects is to have the information everywhere in the country.To reach this, from stations data we create a gridded data.The grid we use is two nested grid with two resolutions of 9km and 4,5km in regions with highStations Network density.The top left graph shows the grid over the Casablanca-Settat administrative region with a resolution of 4,5km.
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Climate Monitoring 

Presenter
Presentation Notes
For climate monitoring one of the main aspects is to have the information everywhere in the country.To reach this, from stations data we create a gridded data.The grid we use is two nested grid with two resolutions of 9km and 4,5km in regions with highNetwork density.The top left graph shows the grid over the Casablanca-Settat administrative region with a resolution of 4,5km.By adding a mask of the agricultural area in Morocco in green color, we clearly notice that this agricultural area is well covered by the high resolution climate grid of 4,5km.
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Climate Monitoring 
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Main parameters: 
 
- Mean temperature 

Time scale: 
 
- Daily 
- Ten-Day 
- Monthly 
- Seasonal 
- Annual 

Presenter
Presentation Notes
The main parameters in Climate monitoring are Precipitation and temperature.As I mentioned before : from stations climate data at different time scales we generate the gridded climate datausing an optimal interpolation method that have been evaluated and validated for Morocco. This map shows for example the monthly mean temperature over Morocco at each grid point for last Decembre 2018. 
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Presenter
Presentation Notes
From the gridded data and by aggregation we generate climate data at the municipality level (commune), at the province level, at the administrative regional level andOver all Morocco.This map shows The same climate parameter shown in the previous slide for Moroccan municipalities.
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Presenter
Presentation Notes
Again the same parameter aggregated by provinces.And by administrative regions.
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Climate Monitoring 
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Presenter
Presentation Notes
This map shows the total rainfall over the rainy season in Morocco from Septembre 2018 up to the 10th of March 2019 at the municiplaity level
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Main parameters: 
 
- Mean temperature 
- Rainfall 

Climate Monitoring 
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Presenter
Presentation Notes
This map shows the precent of total rainfall compared with the climatological normals But only over the agricultoral area using the spatial mask shown earlier. 
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Main parameters: 
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NDVI 
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Climate Monitoring 
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Presenter
Presentation Notes
OKWe have also climate monitoring products based on satellite data.This map shows the monthly NDVI for December 2018 using the same grid used for observation. (satellite : Moddis)



Main parameters: 
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- Satellite products: 
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Climate Monitoring 

Presenter
Presentation Notes
From satellite data we also monitor the snow cover over the mountains in Morocco.This map shows the snow surface over the Atlas mountains on the last february 20.
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Main parameters: 
 
- Mean temperature 
- Rainfall 
- Satellite products: 

NDVI, Snow cover 
- Drought Index 

Climate Monitoring 

Presenter
Presentation Notes
Other climate monitoring products are also produced by the Morocaan meteorological service.For example the DMN uses a Composite Drought index to monitor drought.This map shows the CDI for January 2019, it shows that many municipalities are affected by moderate to exceptional drought this rainy season.(next)We produce also the same information at different spatial scales such as the administrative spatial scale.
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Climate Monitoring 
This image cannot currently be displayed.

Accumulated rainfall since September for 
Casablanca-Settat region: similarity analysis.   

Presenter
Presentation Notes
This graph shows the accumulated rainfall over the Casablanca-Settat region since September 2018.The 5 very similar years are also shown in the figure.
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Maroc Météo uses a set of 27 climate indices 
plus SPI and SPEI indexes representing 
average and extreme aspects of climate to 
monitor and quantify climate change in 
Morocco. 
 
Such indices reflect average extreme 
precipitation, droughts, average and extreme 
temperatures, heat and cold waves, ... etc. 

Climate Monitoring (Climate indices) 

SPEI 3 months index  for Tanger over  
1960-2018 period 

Maximum annuel of consecutive dry days for 
Marrakech over 1961-2018 period 

Simple precipitation intensity index  for 
Casablanca over 1960-2018 period 

Presenter
Presentation Notes
Finaly,For climate change detection, DMN uses different climate indices from the 27 indices proposed by the Expert Team (ET) on Climate Change Detection and Indices (ETCCDI) representing average and extreme aspects of climate using climpact2.The first upper graph shows the evolution of spei 3 month index for Tangiers over the 1960-2018 periodThe second one bottom to the right shows the evolution of maximum annual consecutive dry days for Marrakech over 1961-2018 periodThe last one shows the evolution of the Simple precipitation intensity index (sdii) for Casablanca over the 1960-2018 periodETCCDI : Expert Team (ET) on Climate Change Detection and Indices  
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www.marocmeteo.ma 

THANK YOU FOR YOUR ATTeNTiON 
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