
Choropleth Mapping 

You are required to calculate choropleth class intervals (from the derived data in 
the end of this file) using ALL the following classification methods: 

1. Natural Breaks 
2. Quantiles 
3. Arithmetic Series 
4. Geometric Series 
5. Common Difference 
6. Nested Means 

For each classification method, use 5 classes (except for Nested Means). 

You are required to print one map only. Select the one classification that you 
think best portrays the data, create a choropleth map, print it, and explain in one 
page max (typed, 12 point font) why it is the best classification for the data; make 
sure to discuss all the classifications. 

The final map requires: 

 title (what, where, and when) - do not include the classification method in 
the title; 

 legend (state what classification method you are using); 
 your name; and 
 references 

Have a close look at your final map. Make sure all the county names are 
readable and not being 'interrupted' by county boundaries. 

You are required to hand in all your calculations for each of the methods, along 
with a typed table showing the class limits, the number of observations in that 
class, the within class range, and the between class differences (as an absolute 
value). 

 

 

 

 

 

 



As an example: 

 

When calculating the class breaks for each classification, round your class 
boundaries/limits to two decimal places. 

The first step cartographers take before selecting a classification 
method/scheme is to examine the data. By determining the distribution of the 
data (normal or skewed - positive or negative), decisions can be made on the 
appropriateness of certain classification methods. For example, nested means 
requires that the data be normally distributed; if the data is not normally 
distributed, then that classification scheme would not be selected. 

In general, the classification method chosen should accomplish two things: (1) 
minimize the within class range and (2) maximize the between class differences. 
If one adheres to these conditions, the resulting map will give an honest and 
informative portrayal of the distribution...to a point. You should still look at the 
class limits and decide if they accurately represent the data. 

Also, you want to look at the number of observations that occur within each 
class. If you have an empty class range, i.e., 0 observations, the classification 
scheme is not appropriate for that data set. 

One method that can help to determine the most appropriate classification 
method is to perform the GVF (Goodness of Variance Fit) - see class notes. 
Theoretically speaking, the closer the GVF is to 1, the better the classification 

method is for that particular dataset. Please round the GVF calculations 
to 4 decimal places. 



Perform the GVF test on the two or three classification schemes that you 
think accurately represent the data best. Submit these with your final map, 
write-up, and all your calculations. 

For choropleth mapping, one of the best resources for selecting appropriate color 
schemes is the ColorBrewer website. You must select one of the colour schemes 
from ColorBrewer and make sure that you reference the website. 

 
 

Before creating the choropleth map, you will need to create closed polygons for 
two of the counties (Derry and Cork). 

HINT: the nudge will be very helpful; duplicate the counties surrounding the 
county you want to create the polygon for, nudge them away from the map, and 
break apart the sections you need. 

 
 

1. NATURAL BREAKS 

The first step would be to rank the data from highest to lowest but the data you 
have been given has already been ranked for you. 

Next, you are going to subtract the first number (highest value) from the one 
below it and repeat this process all the way down the list. This way you can see 
numerically where the largest breaks occur. 

Identify the location of the four largest breaks - these will become the limits for 
your class intervals. 

As an example, in the following data set, the three largest breaks (four classes) 
are shown in red; you determine this by subtracting the highest value by the next 
lowest value, sequentially. 

http://colorbrewer2.org/


 

The largest breaks are between: 605 and 782; 801 and 900; 920 and 1100. 

The class intervals for this data set would look like this: 

>920 - 1100 

>801 - 920 

>605 - 801 

600 - 605 

Class limits are stated from the lowest (bottom) to the highest (top) in the legend 
because the shading is darkest at the top and progressivley gets lighter as the 
values decrease. 

Highest value = the most of some value = darkest shading 

Lowest value = the least of some value = lightest shading 



 

 
 

2. QUANTILES 

Quantiles divides the data into five classes with the same number of 
observations, ideally. In this case, you have 32 counties and you want them 
divided into 5 classes which will not result in the same number of counties in 
each class. 

The first step is to rank the data from highest to lowest. 

The next step is to multiply the number of observations/counties by the 
percentile. We have 5 classes, so each percentile will be 20% [100% / 5] or 0.20. 

As an example, let's say we had 28 regions we wanted to sort into quantiles. We 
start with the first percentile (20%) and continue with the other percentiles. 

28 * 0.20 = 5.6 (rounds to 6) 

28 * 0.40 = 11.2 (stays at 11) 

28 * 0.60 = 16.8 (rounds to 17) 

28 * 0.80 = 22.4 (stays at 22) 

28 * 1 = 28 (stays at 28) 

The values 6, 11, 17, 22 and 28, represent the locations of the class breaks in 
the dataset (not the actual values). 



Starting from the bottom, count up to the 6th value. This marks the 'end' of the 
first class break. 

Again, starting from the bottom, count up to the 11th value. This marks the 'end' 
of the second class break. 

Keep counting from the bottom for the other locations (17, 22, and 28). 

In some cases, the break may occur between observations with the same value. 
To solve this problem, you will have to move one of the values into a lower or 
higher class. You do not have to worry about this situation for this assignment. 

Make sure you start with the lowest value and end with the highest value in 
the dataset. 

 
 

3. ARITHMETIC SERIES 

For arithmetic series, the formula you use depends on the distribution of the data. 

If the data is positively skewed, (mean > median), you would use ascending 
arithmetic (1,2,3,4,5): 

L + x + 2x + 3x + 4x + 5x = H 

If the data is negatively skewed, (mean < median), you would use descending 
arithmetic (5,4,3,2,1): 

L + 5x + 4x + 3x + 2x + x = H 

NOTE: The formulas above are set for 5 classes; if you had 4 classes, you would 
have to remove the 5x from the equations. 

 
 

Use either formula to solve for x to calculate the class limits. L = lowest value, 
H = highest value. 

Make sure you do not round until the last step; in other words do not round your 
answer (x) until you solve for the class boundaries. 

Then use that value (x) to determine the class limits for: 



Ascending 

>(L + x + 2x + 3x + 4x) to (L + x + 2x + 3x + 4x + 5x) 

>(L + x + 2x + 3x) to (L + x + 2x + 3x + 4x) 

>(L + x + 2x) to (L + x + 2x + 3x) 

>(L + x) to (L + x + 2x) 

L to L + x 

Descending 

>(L + 5x + 4x +3x + 2x) to (L + 5x + 4x +3x + 2x + x) 

> (L + 5x + 4x +3x) to (L + 5x + 4x +3x + 2x) 

> (L + 5x + 4x) to (L + 5x + 4x +3x) 

>(L + 5x) to (L + 5x + 4x) 

L to L + 5x 

 
 

4. GEOMETRIC SERIES 

For geometric series, the formula you use depends on the distribution of the 
data. 

If the data is positively skewed, (mean > median), you would use ascending 
geometric (1,2,4,8,16): 

L + x + 2x + 4x + 8x + 16x = H 

If the data is negatively skewed, (mean < median), you would use descending 
geometric (16,8,4,2,1): 

L + 16x + 8x + 4x + 2x + x = H 

 
 



Use either formula to solve for x to calculate the class limits. L = lowest value, 
H = highest value. 

Make sure you do not round until the last step; in other words do not round your 
answer (x) until you solve for the class boundaries. 

Then use that value (x) to determine the class limits for: 

Ascending 

>(L + x + 2x + 4x + 8x) to (L + x + 2x + 4x + 8x + 16x) 

>(L + x + 2x + 4x) to (L + x + 2x + 4x + 8x) 

>(L + x + 2x) to (L + x + 2x + 4x) 

>(L + x) to (L + x + 2x) 

L to L + x 

Descending 

>(L + 16x + 8x +4x + 2x) to (L + 16x + 8x +4x + 2x + x) 

>(L + 16x + 8x + 4x) to (L + 16x + 8x +4x + 2x) 

>(L + 16x + 8x) to (L + 16x + 8x +4x) 

>(L + 16x) to (L + 16x + 8x) 

L to L + 16x 

 
 

5. COMMON DIFFERENCE (or EQUAL STEPS) 

Calculate the range of the data, R, where: 

R = H - L, (L = lowest value, H = highest value) 

Find the common difference (spread) for each class, CD, where: 

CD = R / number of classes (in this case, it would be 5) 

Determine the Upper Class Limits UCLn, where: 



UCLn = L + n(CD), where n = class number (1, 2, 3, 4 and 5) 

 
 

NESTED MEANS 

Nested means is restricted to even number of classes so for this classification 

use 4 classes. 

To find the class intervals, first take the mean of the entire data set. Use the 
mean to separate the data into two halves, then take the means of the upper and 
lower halves. Use the values for the means as class limits. 

When calculating the various means round all numbers to 2 decimal places, 
otherwise the class boundaries will be off slightly. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

County 
Size 

(km2) Population Pop/km2 
 Dublin 921 1270603 1379.59 

 Antrim 2844 616384 216.73 1162.86 

Down 2448 410487 167.68 49.05 

Louth 820 122808 149.77 17.92 

Kildare 1693 209955 124.01 25.75 

Derry 2074 211669 102.06 21.96 

Armagh 1254 126803 101.12 0.94 

Meath 2342 184034 78.58 22.54 

Limerick 2686 191306 71.22 7.36 

Cork 7457 518128 69.48 1.74 

Wicklow 2024 136448 67.42 2.07 

Waterford 1837 113707 61.90 5.52 

Wexford 2352 145273 61.77 0.13 

Carlow 896 50349 56.19 5.57 

Tyrone 3155 158460 50.23 5.97 

Laois 1719 80458 46.81 3.42 

Westmeath 1838 85961 46.77 0.04 

Monaghan 1294 60495 46.75 0.02 

Kilkenny 2061 95360 46.27 0.48 

Galway 6148 250541 40.75 5.52 

Offaly 2000 76806 38.40 2.35 

Cavan 1931 72874 37.74 0.66 

Clare 3147 116885 37.14 0.60 

Tipperary 4303 158652 36.87 0.27 

Longford 1091 38970 35.72 1.15 

Sligo 1836 65270 35.55 0.17 

Donegal 4841 160927 33.24 2.31 

Fermanagh 1691 54033 31.95 1.29 

Kerry 4746 145048 30.56 1.39 

Roscommon 2547 63898 25.09 5.47 

Mayo 5585 130552 23.38 1.71 

Letrim 1588 31778 20.01 3.36 

 


