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Background 
• Climatology 
▫ The study of climate  

• Can be modeled visually: 
▫ Climate Models: CMIP5 ensemble 
▫ Downside: 
 Tend to have errors when modeling naturally-

occurring processes, referred to as biases 
• Question 
▫ How do we obtain more accurate models? 

Presenter
Presentation Notes
Coupled Model Intercomparison Project Phase 5(CMIP5) ensemble is what is currently being used. Consists of several models, takes the average of all models. CMIP5 is a set of models: comes up with climate predictions/projections based on parameters that interact with one another: sea surface temp, precipitation, etc. 



Objectives 
• Broad 
▫ To understand climate: how and why it works the 

way that it does 
 Precipitation 

▫ To organize large data sets via SOMs 
• Specific 
▫ To identify the causes of biases in global climate 

models 
▫ Learn more about precipitation patterns in the 

SPCZ and ITCZ 
 Possible relations that they may have 
 



Self-Organizing Maps 
• Novel tool in climatology 
▫ Requires intuition when considering input and 

parameters 
▫ Exploratory approach 

• Concept 
▫ Data is represented as a weighted matrix that is 

later converted into mapped nodes 
 Weights determined via factors such as 

precipitation, day, year, etc. 
▫ Done via MATLAB 

 



Self-Organizing Maps (cont’d) 
• Color Example: 
▫ Colors consist of 3 parameter values: (Red, Blue, 

Green) 
▫ Two Nodes: 
 Red = (6,0,0) 
 Green = (0,0,6) 
 Is the color (1,1,6) closer to red or green? 

▫ Compute Euclidian distance 
 n – the number dimensions in a vector 
 i - the ith component in the vector 

Presenter
Presentation Notes
In our color example, green would be the winning node. The winning node moves towards the data point, or in this case color, (1,1,6).  Nodes that are neighbors to the winning node also move towards the data point, but not as much.
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Presentation Notes
Input nodes are the parameters of the vectors. When a node is compared to the data point (daily map/daily data), the node with the smallest distance from the data point becomes the winning node and it moves towards the data point. As the winning node moves, its neighbors move as well (not to the same magnitude) and this causes the map to shift in a manner that will make it similar to the data point it is being compared to. 
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Presentation Notes
TRMM satellite data that is put into MATLAB. This is actual real-world data and not modeled data that is created with specific parameters to match what occurs in nature. 
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