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Overview

MCS
• Size Distributions
• Average Properties
• Vertical Distribution
• Area Expansion and Upper Level 

Divergence
• Precipitation
• Propagation
• Microphysics 



MCS Size Distributions



üConvection is organized in a large range of scales, from individual cumulus 
cloud up to large mesoscale convective systems of hundreds kilometers 
composed by different cloud types lasting for more than one day.



The MCS Organization as function of the Easterly Waves in Africa



The MCS Organization as function of the Diurnal Cycle – Africa and Atlantic Ocean
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The MCS Organization as function of the Diurnal Cycle – Amazonas



MCS Average Properties



MCS Characteristics and Life Cycle





- Life Duration (hours)

--- Size Tir< 245K
--- Size Tir< 210 K

--- Minimum Tir



RADAR TRACKING



MCS Vertical Distribution
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Figure 7 - Mean stratiform (a) and convective (b) rainfall rate profiles for every 0.25 km         

(above 2 km) estimated from the 2A25/PR pixels at the mature phase of the CS lifecycle 

for the four CS groups. 



  
(a) (b) 

  
(c) (d) 

 

 



These figures show the increase of the ice phase as the cloud evolves to the mature stage. 

Cloud with longer lifetime show intense liquid water phase at the initiation stage.

Composite of the  reflectivity vertical profile at different lifetime
Weather Radar – S BAND





Energy Perturbation from MCS to Clear sky and from Clear to MCS



Area Expansion and Upper Level Divergence
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 Normalized area Expansion
 Radiossonde - Wind Divergence
 Water Vapor - Wind Divergence

Hourly average area expansion, water vapor wind divergence and wind 
divergence from radiossonde for 200 hPa level at WETAMC/LBA region.
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Schematic diagram of the convective system life cycle size evolution.
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  Areal Expans ion Rate (AE)
 Number of CSs

 AE=(281 - 271e
-0.30*T

)*10
-6

Normalized area expansion (10-6 s-1) as a function of the convective system 
life duration (hours). The number of cases is also plotted (right axis).



MCS Propagation





Tracking of Convective Systems
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Easterly Waves – Hurricanes – MCS Trajectories



Easterly Westerly



Radar/Satellite
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MCS and Precipitation



Hourly average area expansion, rainfall and area fraction of brightness 
temperature of 235K for WETAMC/LBA region. 





Rc = ai* ΔE + bi* Tm + ci* ΔTm + di* Tmin + ei* ΔTmin + fi (1)

Rain/no Rain based in 
cloud classification



Related paper: Biscaro, and Morales, 2008



MCS and Microphysics Properties -> Information for 
the understand of cloud processes



GOES-12 Channel 3 (WV) – Channel 4 (IR)





Warmer Region = 200 K

Coldest Pixel = 189 K
U/V Shape

Channel 9 MSG (10.8 µm)

03/08/2006 
14:30UTC

03/08/2006 
17:00UTC

Warmer Region = 200 K

Coldest pixel = 189 K

Ring Shape

Penetrative Clouds

Very small ice clouds – new convection - updrafts



Thank you 
Congratulation to the

ISCCP 25th Anniversary


