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When presenting data visually, the order of elements within a chart can significantly impact its

clarity and the insights it conveys. This is particularly true for boxplots, which are powerful tools for

visualizing the distribution of a quantitative variable across different categorical groups. In the R

programming language, you often need to reorder these boxplots to highlight specific trends,

compare groups effectively, or simply present them in a logical sequence.

This comprehensive guide will illustrate how to effectively reorder boxplots in R using two distinct

and highly practical methods. By understanding these techniques, you will gain greater control over

your data visualization, enabling more insightful data analysis.

Method 1: Reorder Boxplots Based on a Specific Order

Method 2: Reorder Boxplots Based on the Median Value of Each Boxplot

For all our examples, we will utilize R's built-in airquality dataset, a classic dataset containing daily

air quality measurements in New York, May to September 1973. This dataset is ideal for

demonstrating how to visualize and compare distributions across different categorical variables,

such as months.

# View the first six rows of the airquality dataset to understand its structure

head(airquality)

Ozone Solar.R Wind Temp Month Day

1 41 190 7.4 67 5 1

2 36 118 8.0 72 5 2

3 12 149 12.6 74 5 3

4 18 313 11.5 62 5 4

5 NA NA 14.3 56 5 5

6 28 NA 14.9 66 5 6

Before we delve into reordering, let's first observe how multiple boxplots appear when no specific

order is applied. This initial visualization will provide a baseline for comparison, highlighting the

default arrangement of the categorical variable (Month) on the x-axis.

# Create a boxplot to display the distribution of 'Temp' (temperature) by 'Month'

# without specifying any particular order.

# 'col' sets the fill color of the boxes, and 'border' sets the outline color.

boxplot(Temp~Month, data=airquality, col="lightblue", border="black")
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As you can see from the plot above, the months are ordered numerically (5, 6, 7, 8, 9) by default,

which is R's standard behavior for numeric variables treated as factors. While this order is logical, it

might not always be the most effective for highlighting specific data patterns or comparisons.

Example 1: Reorder Boxplots Based on a Specific Order

One common requirement in data analysis is to present categorical data in a predefined sequence.

This might be necessary for chronological reasons, to follow a logical progression, or to adhere to

specific reporting standards. In R, you can achieve this by converting your categorical variable into

a factor and explicitly defining its levels.

Let's demonstrate this by reordering the boxplots of temperature by month according to a specific,

custom sequence: 5 (May), 8 (August), 6 (June), 9 (September), 7 (July). This allows us to

juxtapose certain months for direct comparison, even if they are not consecutive in the calendar

year.

# Reorder the 'Month' variable by converting it into a factor with custom levels.

# The 'factor()' function is used to create ordered or unordered categorical variables.

# The 'levels' argument specifies the exact order in which the categories should appear.

airquality$Month <- factor(airquality$Month , levels=c(5, 8, 6, 9, 7))
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# Now, create the boxplot again using the newly ordered 'Month' factor.

# The boxplots will now reflect the custom order defined in the previous step.

boxplot(Temp~Month, data=airquality, col="lightblue", border="black")

Upon reviewing the new boxplot, you will notice that the months on the x-axis are now arranged

precisely according to the sequence we specified in the levels argument. This method offers

granular control over the display order, which is invaluable for tailored presentations and analyses.

Example 2: Reorder Boxplots Based on Median Value

Beyond defining a specific order, it is often insightful to arrange boxplots based on a statistical

summary of their distributions, such as the median value. Ordering by median can quickly reveal

trends, identify the lowest or highest performing groups, or highlight a natural progression in the

data. This approach is particularly useful when comparing many groups, as it simplifies visual

interpretation.

We will now reorder the boxplots in ascending order based on the median temperature value for

each month. This means months with lower median temperatures will appear first, followed by

those with progressively higher medians. The reorder() function in R is perfectly suited for this

task.
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# Reorder the 'Month' factor levels in ascending order based on the median of 'Temp'.

# 'reorder()' takes the factor to be reordered ('Month'), the numeric variable used for

ordering ('Temp'),

# and the function to apply for ordering (here, 'median').

# 'na.rm=T' ensures that missing values (NA) in 'Temp' are ignored during median

calculation.

airquality$Month <- with(airquality, reorder(Month , Temp, median , na.rm=T))

# Generate the boxplot with the months now ordered by their median temperature values.

boxplot(Temp~Month, data=airquality, col="lightblue", border="black")

Observing the resulting plot, you can clearly see that the months are now arranged from left to right

in ascending order of their median temperature. This arrangement makes it straightforward to

identify which months generally experienced cooler or warmer conditions. Remember, the median

value for each boxplot is visually represented by the bold horizontal line traversing the interior of

each box.

Reordering in Descending Order

Just as easily, you might want to present your boxplots in descending order based on their median
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values. This could be useful for highlighting groups with the highest measurements first or for

reversing a trend. The reorder() function accommodates this by simply introducing a negative

sign before the numeric variable used for ordering.

By adding a minus sign before Temp within the reorder() function, we instruct R to sort the

months based on the inverse of their temperature medians, effectively achieving a descending

order. This simple modification provides flexibility in how you present your comparative

distributions.

# Reorder the 'Month' factor levels in descending order based on the median of 'Temp'.

# The negative sign before 'Temp' inverts the sorting, leading to a descending order.

airquality$Month <- with(airquality, reorder(Month , -Temp, median , na.rm=T))

# Create the boxplot with months now ordered in descending fashion by median temperature.

boxplot(Temp~Month, data=airquality, col="lightblue", border="black")

As anticipated, this final boxplot displays the months ordered from highest to lowest median

temperature. This technique is extremely valuable for quickly identifying and emphasizing the

categorical groups that exhibit the highest or lowest central tendencies within your dataset.
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Conclusion

Mastering the reordering of boxplots in R is a fundamental skill for effective data visualization and

communication. Whether you need to arrange groups in a specific custom order or based on

statistical summaries like the median, R provides straightforward functions to achieve these goals.

By applying these methods, you can transform your raw data into clear, interpretable visual stories,

enhancing the impact and understanding of your analyses.

Additional Resources

To further expand your proficiency in R and data visualization, consider exploring the following

related tutorials and documentation, which cover other common data manipulation and plotting

operations:
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