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Changing the axis scales in R plots is a fundamental technique necessary for effective data

visualization. Misleading or obscured data patterns often result from poor default scaling, making

manual adjustment essential for accurate interpretation. This process is highly flexible in R,

whether you utilize the traditional tools provided by the Base R graphics system or the specialized

functions available within the powerful ggplot2 package.

The ggplot2 framework, in particular, offers dedicated functions like scale_x_continuous() and

scale_y_continuous(). These functions are designed to handle complex customizations,

allowing users to define the precise range, apply specific transformations (like logarithmic scaling),

adjust labels, and control the number and position of breaks on the axes. While the principles of

axis adjustment remain consistent--controlling the visual domain of the data--the specific

commands differ significantly between the Base R and ggplot2 environments, which we will explore

in detail through practical examples.

The Importance of Customizing Axis Scales in R

Effective charting often requires moving beyond the default settings R provides. When R

automatically determines the axis limits, it calculates the minimum and maximum values based

solely on the range of the provided data. While convenient for quick inspection, this default

behavior can sometimes truncate relevant context, exaggerate small differences, or fail to align

multiple related plots consistently. Therefore, learning how to manually control the minimum and

maximum boundaries of your plot axes is critical for generating publication-quality figures, ensuring

the visual representation is accurate and contextually appropriate for the intended audience.

Customizing axis scales ensures that the resulting visualization clearly and fairly represents the

underlying data distribution. For instance, if you are comparing a current dataset to a historical

benchmark, setting a consistent starting point (e.g., zero) on the Y-axis prevents visual distortion,

even if the current data range starts significantly higher. Furthermore, adjusting the axis limits

allows for the inclusion of anticipated future values or theoretical maxima, providing a broader

context for the observed data points. This level of control is paramount for sophisticated data

visualization projects, especially when dealing with time series or comparative analyses where

visual consistency is key.

Understanding Scaling Methods: Base R vs. ggplot2

In the R ecosystem, there are two primary methods for generating visualizations, each with its own

approach to axis management. The first is the traditional Base R graphics system, which uses

procedural functions applied directly to the plot command, typically plot(). The second and often

more popular method is using the ggplot2 package, which is built on the grammar of graphics

philosophy. Understanding which environment you are using dictates which specific functions you
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must employ for scaling.

The Base R approach is quick and straightforward but often less flexible for complex adjustments.

It relies primarily on graphic parameters passed directly into the plotting function, such such as

xlim and ylim. These arguments define the physical range of the axes during the plot creation

process. In contrast, ggplot2 uses a layered structure, requiring dedicated scale functions (e.g.,

scale_x_continuous()) to modify axes. While ggplot2 does accept xlim() and ylim()

wrappers, using the scale functions is generally considered the more robust and recommended

approach, as it maintains the integrity of the underlying data and provides greater control over

transformation and labeling.

Example 1: Changing Axis Scales in Base R using xlim() and ylim()

When working within the standard Base R environment, the simplest way to control the visible

range of the X and Y axes is by utilizing the xlim() and ylim() arguments within the primary plot()

function. These arguments expect a vector of two numerical values: the desired minimum and

maximum limits for the respective axis. If these arguments are omitted, R automatically calculates

the range needed to encompass all data points. However, when specified, R strictly enforces these

boundaries, effectively defining the plotting window.

The syntax is highly intuitive: xlim=c(min_value, max_value) and ylim=c(min_value,

max_value). It is crucial to remember that these limits define the plotting window. Any data points

that fall outside the specified range will be excluded from the visualization, although they remain

unchanged in the underlying dataset. This behavior makes xlim() and ylim() powerful tools for

focusing on specific subsets of data distribution without filtering the data frame itself, providing a

visual zoom mechanism.

The following code shows how to define sample data and then generate two plots: one using R's

default settings, where the axes automatically scale to the data range, and a second where we

enforce a much wider custom range (0 to 30 for the X-axis and 0 to 150 for the Y-axis). Observing

the resulting plots demonstrates the dramatic impact manual scaling has on the visual

representation of the data clustering.

#define data

df <- data.frame(x=c(1, 3, 3, 4, 6, 8, 12, 13, 15, 18, 21, 22),

y=c(13, 15, 9, 17, 22, 25, 29, 35, 39, 44, 45, 40))

#create plot with default axis scales

plot(df$x, df$y, pch=19, main='Default Axes')

#create plot with custom axis scales
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plot(df$x, df$y, pch=19, xlim=c(0,30), ylim=c(0,150), main='Custom Axes')

As evident in the resulting figures, the custom axis settings dramatically compress the visible range

of the data points, providing a different perspective than the default view. This technique is often

employed when attempting to compare this dataset against another that naturally spans a larger

range, ensuring both visualizations use the same visual coordinate system for consistency and

interpretability.
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Transforming Axes in Base R: Utilizing the log Argument

Beyond simply setting numerical limits, analysts frequently need to apply mathematical

transformations to an axis, most commonly using a log scale. Log scales are exceptionally useful

when dealing with data that spans several orders of magnitude, such as population growth,

ARABPSYCHOLOGY.C
OM

https://en.wikipedia.org/wiki/Logarithmic_scale
https://en.wikipedia.org/wiki/Logarithmic_scale
https://scales.arabpsychology.com/?p=105947
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Easily Customize Axis Scales in R Plots Using ggplot2 6

PSYCHOLOGICAL SCALES scales.arabpsychology.com

financial indices, or scientific measurements. Using a logarithmic transformation allows for better

visualization of relative changes and prevents small values from being entirely obscured when very

large values are also present within the same plot.

In Base R, implementing a logarithmic transformation is achieved through the log argument within

the plot() function. This argument accepts a string specifying which axis should be transformed:

'x' for the X-axis, 'y' for the Y-axis, or 'xy' for both axes simultaneously. By default, Base R

uses base 10 for the logarithmic transformation. This is a quick and effective method for visually

compressing data that follows exponential growth patterns.

The following demonstration illustrates how to transform the Y-axis to a log scale. Notice that the

actual data points (the y values) remain in their original numerical scale in the data frame, but their

placement on the plot is governed by the logarithmic transformation of the Y-axis. This

transformation often results in visually clearer linear patterns for data that is exponentially

distributed.

#define data

df <- data.frame(x=c(1, 3, 3, 4, 6, 8, 12, 13, 15, 18, 21, 22),

y=c(13, 15, 9, 17, 22, 25, 29, 35, 39, 44, 45, 40))

#create plot with log y-axis

plot(df$x, df$y, log='y', pch=19)

When applying the logarithmic argument, R automatically adjusts the tick marks and labels to

reflect the new scale, often displaying them in scientific notation or marking the powers of ten,

depending on the range. This visual cue is essential for correctly interpreting the magnitude

differences shown on the plot, especially since equal visual distances now represent equal ratios

rather than equal absolute differences.
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Example 2: Changing Axis Scales in ggplot2

Switching our focus to the highly versatile ggplot2 package, we find that while the underlying goal

of axis adjustment remains the same, the methodology is integrated into the "grammar of

graphics." For setting simple, fixed limits, ggplot2 also provides wrappers for the xlim() and ylim()

functions. These wrappers are easy to use and allow for quick definition of the plot boundaries,

much like in Base R. However, a significant difference in ggplot2 is that these functions operate

by setting the limits of the coordinate system, which has the essential consequence of dropping

any data points that fall outside these specified boundaries before they are drawn on the plot.

To implement fixed axis scales in ggplot2, you simply add the xlim() and ylim() layers to your

primary plot structure. This method is often sufficient for basic boundary control when you need to

crop the visualization to a specific area. For example, if we wish to replicate the custom scaling

achieved in the Base R example, we add the desired limits directly after defining the geometric

object (geom_point() in the case of a scatterplot). This approach ensures that the visualization is

tightly focused on the area of interest.

The following code block demonstrates how to define our dataset and then construct a standard

ggplot2 scatterplot, applying the custom ranges of 0 to 30 for the X-axis and 0 to 150 for the Y-

axis using the limit functions. This result is visually comparable to the custom-scaled Base R plot,

showcasing the cross-package compatibility for basic scaling tasks, while adhering to the layered

syntax required by the grammar of graphics.
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library(ggplot2)

#define data

df <- data.frame(x=c(1, 3, 3, 4, 6, 8, 12, 13, 15, 18, 21, 22),

y=c(13, 15, 9, 17, 22, 25, 29, 35, 39, 44, 45, 40))

#create scatterplot with custom axes

ggplot(data=df, aes(x=x, y=y)) +

geom_point() +

xlim(0, 30) +

ylim(0, 150)

It is important to understand the nuance: using xlim() or ylim() in ggplot2 is distinct from using

the specialized scale functions for setting boundaries. While limits functions define the visual frame

by cropping the data, the scale functions (like scale_x_continuous()) offer much greater control

over the appearance, formatting, and transformation of the tick marks and labels themselves,

which is the preferred method for advanced customization.
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Advanced ggplot2 Scaling: Using Dedicated Scale Functions for

Transformations

The true power of axis customization in ggplot2 comes from the family of scale_*_continuous()

functions. These functions allow for granular control over every aspect of a continuous axis,

including range definition, transformation, label formatting, and break placement. Specifically,

scale_x_continuous() is used for the X-axis, and scale_y_continuous() is used for the Y-

axis. When setting limits, using the limits argument within these functions (e.g.,

scale_y_continuous(limits = c(0, 150))) is generally preferred over ylim(), as it interacts

more naturally with other scaling components like coordinate transformations.

One of the most frequently utilized parameters within these scale functions is the trans argument,

which enables smooth and powerful mathematical transformations. Unlike Base R, where the log

argument only applies a base 10 transformation, ggplot2 accepts descriptive strings for various

transformation types, such as 'log10', 'sqrt' (square root), or 'reverse'. This unified approach

makes applying complex transformations systematic and highly readable, adhering strictly to the

standard ggplot2 layered structure.

To transform an axis to a log scale, we specify trans='log10' within the appropriate scale

function. This is the recommended way to handle non-linear scaling in modern R workflows, as it

correctly transforms the underlying data, the axis lines, and the labels simultaneously, ensuring

consistency and clarity in the final plot. This method is superior to manipulating the underlying data

or using coordinate system transformations (like coord_trans()) for purely scaling purposes.

We can transform either the X or Y axis to a logarithmic base 10 scale using the following specific

function calls:

scale_x_continuous(trans='log10')

scale_y_continuous(trans='log10')

T h e  e x a m p l e  b e l o w  d e m o n s t r a t e s  t r a n s f o r m i n g  t h e  Y - a x i s  u s i n g

scale_y_continuous(trans='log10'), achieving the same visual effect as the Base R log

transformation but using the more explicit and customizable ggplot2 scaling mechanism.

library(ggplot2)

#define data

df <- data.frame(x=c(1, 3, 3, 4, 6, 8, 12, 13, 15, 18, 21, 22),

y=c(13, 15, 9, 17, 22, 25, 29, 35, 39, 44, 45, 40))

#create scatterplot with log y-axis

ggplot(data=df, aes(x=x, y=y)) +
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geom_point() +

scale_y_continuous(trans='log10')

This method ensures maximum compatibility with other layers and provides the cleanest visual

output for non-linear axis scales in modern R workflows. The axis labels will automatically adjust to

show the tick marks appropriate for a logarithmic progression, maintaining clarity even when

dealing with highly skewed data distributions.

Conclusion: Choosing the Right Scaling Method for Your Plot

Mastering the customization of axis scales is essential for effective visualization in R. Whether you

opt for the simplicity of Base R's xlim() and ylim() arguments or the structural depth of

ggplot2's scale functions, the ability to control the visual boundaries and apply mathematical

transformations is key to conveying accurate insights. For basic plots and quick analysis, Base R

provides fast, efficient control. However, for complex projects, publication-quality graphics, and

nuanced transformations, the ggplot2 framework offers superior flexibility and consistency

through its dedicated scale functions.
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Always consider the nature of your data and the message you intend to convey when setting

scales. If your data has extremely high variance or is positively skewed, logarithmic scaling might

be necessary to reveal underlying patterns obscured in a linear view. If you are aiming for

comparability across multiple graphs, strict adherence to predefined custom limits is non-

negotiable. By applying these techniques thoughtfully, you ensure that your R plots serve as

powerful, unambiguous tools for data communication.

You can find more R data visualization tutorials on .
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