University of Colorado

Department of Civil, Environmental and Architectural Engineering

CVEN 5454 Quantitative Methods

Homework #2

Due February 24th, 2006

Topics: Basic Data Visualization, Fitting PDFs  parametric and nonparametric

Download the Leesferry monthly streamflow data; All India Monsoon rainfall data and the NINO3 index data [an index of El - Nino Southern Oscillation phenomena, which is the average sea surface temperatures over the region of 5N – 5S; 90W-150W] from the class webpage. The data is in a columnar table, as you know, they are monthly average values. 

1. Calculate the monthly mean, variance and skew of the streamflow for each month. Plot the mean and variances, so as to show the variation of these throughout the year. Comment on what you find (particularly, in which season is the flow highest).

2. Calculate the robust measures of mean, standard deviation and skew and plot them. Comment on the differences with 1. 

3. Boxplot the monthly values and overlay the monthly mean. (All the boxplots should be in one figure).

4. Do a time series plot of the annual (water year, Oct – Sep.) streamflow and comment on what you find.

5. Plot histograms showing the distribution of streamflow in each month and comment on the features you observe. Overlay all the three PDFs that can potentially fit the data (Normal, Log Normal and Gamma distribution).

6. Select a month with highly skewed distribution (hint: you can pick this by looking at the histograms that you plotted in the above problem). To this monthly values fit a Gamma distribution, Log Normal and Weibull distribution.

(a)  Plot all the three fitted PDFs along with the histogram

(b)  Test the goodness of fit of each of the fitted PDFs

(c)  For the PDF that you decided as the best fit (based on (a) and (b) above) estimate the exceedence probability of the 85th percentile. Estimate this by integrating the PDF (you can use the numerical integration routines that I will show in the lab session) and also from using the in-built R commands and compare the two.

7. Monthly streamflows during the month of May at Lees Ferry on the Colorado River, exhibit a bimodal distribution (as you can see from the histograms in problem 5). Clearly no traditional PDFs capture the distribution satisfactorily. Therfore, you resort to nonparametric methods. Fit a nonparametric PDF using kernel density estimators and overlay this on the histogram.

8. The winter (November - March) average NINO3 index is typically linked with flow variability in the Western US.

(a) Do a scatterplot of the winter NINO3 index versus the spring seasonal average (March - June) streamflows at Leesferry.

     (b) Boxplot the spring average streamflows for the winter average NINO3 


values < -0.75 and those for NINO3 values > 0.75

 Comment on what you find in these figures.

