
The most distinct feature of the Madden Julian Oscillation (MJO) is 
the eastward propagation of convective systems, upstream to the 
prevailing tropical flow.  To put this motion in context, a global study 
of convective clouds was done using the International Satellite Cloud 
Climatology Project (ISCCP) Cloud Tracking (CT) dataset, extending 
from 1983-2007.  Systems were selected that were moving primarily 
in the zonal direction, lasted more than 1 day, and tabulated with 
respect to lifetime,  maximum area, minimum area averaged cloud 
top temperature, and lifetime averaged velocity.  For much of this 
work the data was subdivided by geographical regions: tropics and 
mid-latitudes; land and ocean.  The intent was to find specific 
signatures of systems that moved upstream versus downstream of 
the prevailing flow in their latitude band. 

Introduction 

§   The ISCCP cloud tracking algorithm has been revamped to work at finer time and 
space resolution; if the full data set is produced, cloud process studies can be done. 

§ The interaction between cloud lifecycles and regional meteorology should be 
addressed. 

§ Further studies may identify a signature to predict if convective systems will last 
more or less than a day.  This has been done regionally, but not on a global scale. 

• Velocity distributions are somewhat bell-shaped and largely just shift  
   position between tropics and mid-latitudes. 
•  Mid latitude velocity distributions have very little westward component,  
  while tropical velocity distributions have only a moderate bias towards   
   westward motion. 
• Even when radius and lifetime are included there is no evident clustering  
  within eastwards and westward motion: it’s a continuous distribution. 
• In the tropics convective systems over the oceans have a greater  
  possibility of moving upstream than over land, as expected by MJO  
  observations. 
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Key Observations 

Is the MJO Signature a Continuum? 
 Statistics of Global Observations of Multi-day Cloud Systems 
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There’s a loose linear relationship between system radius (see chart to right) and 
lifetime.   In the mid-latitudes the relationship is fairly similar over land and ocean, but 
in the tropics the radius tends to grow much more with lifetime over the land.  Shorter 
lifetimes also favor a greater increase in radius in the tropics. 

A similar relationship is seen between system radius and minimum of the spatially 
averaged cloud top temperature.  The main features of the plot of radius versus 
velocity to the right also carries over to temperature or lifetime versus velocity. 

FUTURE WORK 

Restricting by Season and Latitude Bands 

Raw data is from the thermal IR window channels of four Geosyncronuous 
satellite with viewing domains spaced around the globe. The algorithm clusters 
pixels colder then 245 K, retaining those with equivalent radius greater than 
about 90 km. Basic statistics of geometry and temperature are retained for 
each cluster. The dataset covers most of the globe from 55 South to 55 North 
latitude, from 1983 to 2007 with occasional gaps in each satellite domain.  
Tracking is done by the method of overlap.  The online dataset does not 
catalog splits and merges, so this was added for statistical purposes. For this 
study systems with meridional velocity components greater than 2 degrees/
day are filtered out. 

The ISCCP Cloud Tracking Dataset 

For the remaining figures In this poster, the seasons are restricted to March-May and 
September-November; corresponding to mid-latitude spring and fall with the sun not 
making large excursions in the tropics.  Data is binned as tropical if with 20 degrees 
of the equator, and both mid-latitude regions between 30-55 degress are added 
together. Data is further subdivided into Land and Ocean.  

The system radius is calculated as the radius of the sphere with the same area as the 
maximum area during a convective system’s lifetime.  Scatter plots of system radius 
versus average velocity show a continuous ‘blob’ that shifts to eastward motion in 
mid-latitudee, but is almost symmetrically located around zero velocity in the tropics. 
There is no obvious clustering to differentiate east and west moving systems. The 
dark lines show the average velocity for every 100 km increment in radius; the 
numbers to the left are 0 if there is no statistical difference from the lowest radius 
value, 1 if the difference is significant at 95% confidence. 

Zonal and Seasonal Densities of Convective Systems 

The density of systems lasting longer than a day are plotted by latitude band 
and month. The plots are divided by direction of travel, and land/ocean.  

System Radius as a Function of Velocity 

System Radius versus LIfetime 


