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Regressing precipitation to cloud cover and humidity

Introduction

We can use statistics to analyse common occurrences in daily life, like temperature.  Although we cannot use statistics to predict weather, we can use it to find relationships between different measures and components of weather.  For example, we often associate dark clouds or humidity with rain.
The purpose of this analysis is to understand the relationship between precipitation and cloud cover and/or humidity.  In order to accomplish my goal, I examined daily precipitation (in inches), cloud cover, and humidity for Hartford, CT, from July 20, 2006 through March 31, 2007.

I obtained this data from www.wunderground.com, a website that contains daily weather data for cities across the US.  

Goal and methodology
For this paper, I would like to regress precipitation to the parameters cloud cover and humidity using different regression methods.  To start with, I will look at the simplest methods of regression first, which is a simple linear regression model with parameters estimated using the ordinary least squares method.  A good visual indication of whether rain will regress well to the parameter is to graph a scatter plot and see if a pattern is noticeable.

To diagnose the validity of the model, I will check for the goodness of fit by calculating the R2 statistic and analyse the residuals.  The R2 statistic tells us how much the variation in the actual data set can be accounted for by the model parameters.  The closer the statistic is to 1, the better the fit of the regression model.  If the R2 calculation yields a meaningful result, I can then plot the residuals to check for randomness. 
However, if the simple linear regression models do not yield meaningful results with cloud cover or humidity as a parameter, then I can pursue a multiple linear regression model or a polynomial regression model.
Results of analysis
Simple linear regression with cloud cover

As mentioned previously, the simplest method of regression is linear regression.  Since we often associate dark clouds with rain, I chose cloud cover as the parameter to regress precipitation against.  

[image: image1.emf]Scatter plot of precipitation and cloud cover
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Using the ordinary least squares method to estimate the parameters α and β.  The fitted model for this set is y = 0.0475x – 0.045.  Checking for goodness of fit, the R2 statistic is 19%, indicating that this model is a poor fit.  To further investigate, I examined the residuals and plotted them against the model’s fitted values.
[image: image2.emf]Residual plot of simple linear regression
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Simple linear regression with humidity

Similarly, I performed the same analysis except using humidity as the model parameter.  [image: image3.emf]Scatter plot of mean humidity and precipitation
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 The ordinary least squares method of parameter estimation yielded the following regression equation: y = 0.0083x – 0.438.  
