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CAUSE Activity webinar (March 22nd, 2011)

Nicholas Horton (nhorton@smith.edu), Smith College, Northampton, MA

Roadless areas in the US 

This handout and other materials can be found at http://www.math.smith.edu/~nhorton/roadless  

What fraction of the continental US is within 1 mile of a road?     This might be of interest to those wanting to better understand land use, conservation, and habitat preservation (see the file "roadless-usgs.pdf").  The US Forest Service has inventoried approximately 240,000 square kilometers of roadless areas in national forests, and the US Geologic Survey has crafted a database of roads and locations.  

But it's difficult to determine without extensive mapping (remember that the continental US has an area of 3,119,884.69 square miles (8,080,464.3 square kilometers).  

Here's a sampling strategy to estimate this unknown population proportion that doesn't involve traipsing all over the country or poring over maps.  

Pick a point at random in the (continental) US.  (How?  Pick a random longitude and latitude within the relevant range (-65, -130 degrees W, 25-50 degrees N).  If it’s in the ocean, body of water, Canada or Mexico, pick again.  Recall that in R, the command:

 
-runif(1, min=65, max=130) 

will generate a random longitude in the correct range).

Use Mapquest.com to look at the area and see if there is a road near your point.  You can enter a search command that looks like this: 

49.364 -121.0001

Try entering this line in the search window, and see where you are.   It should be somewhere in British Columbia.  You'd note on your data collection spreadsheet that this was not within the continental US (coding this as incontinent=0 for “false”), enter “Canada” for the location, and then move onto the next sampled point.

Here's another one to try:


34.8142 -95.5977
This one is in the US (Oklahoma) and is within 1 mile of a road: we set incontinent equal to 1 and within1mile to 1 as well.

In this activity, you'll be working in groups of 2.  You'll begin by using R to create a csv (comma separated value) file with random latitudes and longitudes, along with placeholders for the other values that you'll fill in.  

nsamp = 50  # enough to keep students busy for 20-30 minutes

long = -runif(nsamp, min=65, max=130)

lat = runif(nsamp,min=25,max=50)

data = cbind(sample=1:nsamp,

   latitude=round(lat, 4),

   longitude=round(long, 4),

   incontinent=c(rep(NA, nsamp)),

   within1mile=c(rep(NA, nsamp)),

   location=character(nsamp),

   notes=character(nsamp))

write.csv(data,file="roadless.csv")

Once you've run these commands, you should open the spreadsheet "roadless.csv" which was created.  For each of your locations, you should cut and paste the output from this console window line by line to facilitate your sampling from Mapquest (you may need to zoom in to get the correct resolution to see roads, and guesstimate the distance of a mile [5,280 feet].)   By default, the entries for incontinent and within1mile are set to NA (missing).

For location, give the state where your point lies.  If it's outside the continental US, specify Atlantic, Pacific, Gulf of Mexico, Great Lake or Water.  Feel free to add notes if that would be useful (perhaps to indicate a judgement call that was close).  

sample  latitude    longitude      incontinent  within1mile  location    notes
1       49.364      -121.0001      0            NA           Canada      near WA
2       34.8142      -95.5977      1            1            Oklahoma
a) Read your dataset into R (it must remain as a .csv file).  Here we specify the stringsAsFactors option to make it easier to deal with the location variable.

ds = read.csv("roadless.csv", stringsAsFactors=FALSE)

b) We'll begin with some data consistency checking.  Determine what number of samples were within the continental US, and where they were located:

table(ds$incontinent)

table(ds$location[ds$incontinent==0])
Most of my values were in the Atlantic or the Pacific, with a chunk in Canada or Mexico.  What were your three most common locations, and how often did they occur?

c) Display the count of states that were in the continental US.  If needed, edit your spreadsheet to address any errors, multiple spellings, etc. and reload the dataset.

table(ds$location[ds$incontinent==1])
d) Create a new dataset that contains just the samples that were within the continental US

smallds = subset(ds, incontinent==1)

rm(ds)

e) Calculate the sample proportion and its associated 95% confidence interval.  You need to count how many 0's (not within 1 mile) and 1's (within 1 mile) you had in your sample:

table(smallds$within1mile)

Let k the number of 1's, and n the total number of trials that ended up in the continental US (total number of 0's and 1's).  Enter these into the "binom.test()" function to calculate the sample statistic and confidence interval.

binom.test(k, n)

sample proportion = 

95% confidence interval for population parameter = (                     ,                   )

g) When you are done, add this estimate and associated interval to the other values on the board.

h) Interpret your 95% confidence interval for the population proportion.

i) What assumptions are being made throughout this process?  Assess each of them in the context of the problem.

j) To receive credit for this assignment you must submit your answers to each of the questions on this handout (one per group) as well as email me your spreadsheet and cc each of your group members.  You will be graded on completeness and attention to coding instructions.  
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