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IN THEORY...

The main ingredients for convection in tropical and
adjacent regions :

1. A source of moisture.
2. An unstable atmosphere.
3. Lifting of the air mass.
4. Vertical wind shear.

2



MANSOON AND ITCZ/ITF

Source: COMET® Website https://learn.meted.ucar.edu. © 1997-2025 University Corporation 
for AtmosphericResearch.

Encyclopædia Britannica, Inc. (2008). Illustration of African monsoon wind patterns and seasonal rainfall distribution
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SYNOPTIC ANALYSIS

Having an overview or visualization of nearly all atmospheric layers allows for a quick and 
effective analysis and monitoring of the situation. A solid understanding of the dynamic and 

thermal parameters, as well as their interactions across different levels, gives the forecaster a 
better grasp of the meteorological conditions.
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https://www.cpc.ncep.noaa.gov/products/international/itf/itcz.shtml

https://www.cpc.ncep.noaa.gov/products/international/itf/itcz.shtml


MESO-SCALE ANALYSIS

The mesoscale analysis of such convective parameters enables a more detailed assessment of the potential
development and intensification of convective systems. It complements the overall synoptic-scale view by providing

a better understanding of the spatial distribution of atmospheric instability, the areas favorable for thunderstorm

initiation, and their potential intensity and associated hazards, such as heavy rainfall, strong wind gusts, and hail..

RH + streamlines 850/925hPa Wind + Ѳ’W Streamlines + CAPE + 600hPa VV (<0) Z 1.5 PVU + 600hPa VV (<0)
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AEROLOGICAL ANALYSIS : FORECAST SOUNDINGS, CROSS SECTIONS, 
HODOGRAPHS AND INSTABILITY INDICES

The goal here is to assess the vertical structure of the atmosphere and anticipate the 
type, intensity and evolution of convective storms. 6



ENSEMBLE FORECASTING : PROBABILITIES AND EXTREME FORECAST INDICES

ECMWF : https://charts.ecmwf.int/

https://charts.ecmwf.int/
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OBSERVATIONAL DATA 

Lightning detection

Weather radar

Surface observations 

Surface observations 



SATELLITE IMAGERY 
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• Partage public - Fichiers - Nextcloud Météo-France
• https://user.eumetsat.int/resources/user-guides/mtg-africa-data-service-guide

WV 6.2

IR 10.8

Severe Convection RGB

Dust RGB 
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https://view.eumetsat.int/productviewe r?v=default#
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Cloud Phase RGB 

Cloud Type RGB

SATELLITE IMAGERY - MTG 

LI accumulated 
flash area

https://view.eumetsat.int/productviewer?v=default
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Large-scale model calibration: comparing model forecasts with corresponding 

satellite observations.

VS



Large-scale model calibration

Large-scale model calibration: comparing model forecasts with corresponding 

satellite observations.



FUSION PRODUCTS

• The SAF NWC (Satellite Application Facility for Nowcasting and Very Short Range

Forecasting) provides tools and software based on satellite imagery, used for producing

customized forecasts up to 12 hours ahead (https://www.nwcsaf.org/).

• The products combine data from active satellites, model data, satellite data from other

agencies, and more.

• Product Usage Guide: https://www.nwcsaf.org/web/guest/practical-guide,

https://www.nwcsaf.org/web/guest/guide_to_forecasters
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1- iSHAI: Stability Analysis Imagery - Pre-convective environment
K Index
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1- iSHAI: Stability Analysis Imagery - Pre-convective environment
Lifted Index
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2- CI : Convection Initiation Probability in the next 30/60/90 minutes

https://vlab.marocmeteo.ma/

https://vlab.marocmeteo.ma/


3- RDT: Rapidly Developing Thunderstorms

17



https://vlab.marocmeteo.ma/

3- Precipitation Estimation : HSAF H60B/H40B 

HSAF 
H40B

HSAF 

H60B

https://vlab.marocmeteo.ma/
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RDT + H60B



05/10/2026

70mm/24h : 
49mm/06h 
17mm/1h



Pre-convective environment Convection initiation Maturity of convection
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Thanks 
for your attention
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