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Adjust Subplot Size in Matplotlib

Creating effective data visualizations requires more than just accurate plotting; it demands
meticulous control over the presentation and layout. When utilizing the powerful Matplotlib library to
generate figures containing multiple plots, mastering the dimensions of individual subplots is
essential. Proper sizing ensures optimal readability, guaranteeing that axis labels and intricate data
features are clearly discernible, thereby maintaining the overall visual balance and integrity of the
figure. A poorly sized subplot can quickly undermine even the most insightful analysis.

This expert guide systematically dissects the two primary methodologies available within Matplotlib
for precisely managing subplot dimensions. Firstly, we examine the method of uniform scaling,
which involves controlling the overall figure size using the fi gsi ze parameter. Secondly, we
explore the advanced technique of defining custom proportional ratios between axes using the
specialized GridSpec parameters. By mastering both techniques, developers gain the precise
granularity necessary to craft complex and professionally structured visual layouts tailored exactly
to their data presentation needs.

Before diving into the sizing mechanics, it is crucial to establish the foundational syntax for creating
the necessary drawing elements. In Matplotlib, visualization creation typically starts with the
pl t.subpl ot s() function. This function is a convenience wrapper that simultaneously returns two
critical objects: the Figure object, which acts as the top-level container or canvas, and an Axes
object (or an array of Axes objects) representing the individual plots within the figure. Size
adjustments are applied directly during this initial creation step, allowing the layout manager to
allocate space correctly from the outset.

The following code snippet demonstrates the fundamental syntax for implementing both uniform
and proportional sizing approaches:

# Method 1: Specify one size for all subplots using figsize (width, height)
fig, ax = plt.subplots(2, 2, figsize=(10,7))

# Method 2: Specify individual sizes for subplots using width_ratios
fig, ax = plt.subplots(1, 2, gridspec_kw={'width_ratios": })

Method 1: Achieving Uniform Scaling Using fi gsi ze

The most straightforward and often utilized method for dimension control is the fi gsi ze argument
embedded within the plt.subplots() function call. This parameter dictates the overall dimensions of
the entire Figure canvas, typically measured in inches (width, height). When fi gsi ze is adjusted,
all constituent subplots scale proportionally, meaning their relative aspect ratios and spatial
positions are maintained while their absolute size expands or contracts to fit the new figure
boundaries. This makes fi gsi ze ideal for creating visually balanced, symmetric grids of plots
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where every subplot is intended to occupy an equal amount of space.

By defining a larger fi gsi ze--for example, moving from a default (6.4, 4.8) to a (12, 9)--the
resulting subplots become significantly larger. This expansion offers crucial benefits: increased
clarity for intricate details, better spacing for dense data points, and ample room for comprehensive
axis labels and titles. Conversely, utilizing a smaller fi gsi ze compresses the visualization, which
is advantageous when the output is destined for environments with spatial constraints, such as a
narrow column layout in a technical paper or a small widget in a dashboard. It is essential to
remember that f i gsi ze manages the entire drawing surface; therefore, all subplots generated by
the standard pl t . subpl ot s(rows, col s) call will automatically share the available canvas space
equally.

The subsequent code block demonstrates the practical application of this uniform scaling
approach. We construct a 2x2 grid, establishing a substantial figure size of 10 inches wide by 7
inches high. This size choice maximizes visual comfort and detail clarity for four distinct plots.
Notice the inclusion of fi g. ti ght _| ayout (), a critical function that optimizes the spacing between
subplots and the figure boundaries, preventing common issues like label overlap.

import matplotlib.pyplot as plt

# Define subplots with a large figsize (10, 7)
fig, ax = plt.subplots(2, 2, figsize=(10,7))
fig.tight_layout()

# Define sample data
X =

y:

# Create four distinct subplots
ax.plot(x, y, color="red")
ax.plot(x, y, color="blue")
ax.plot(x, y, color='green’)
ax.plot(x, y, color="purple")
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Adjusting Subplot Dimensions via fi gsi ze Modification

To fully appreciate the direct influence of the fi gsi ze parameter, one can observe the immediate
visual impact of reducing its values. The architecture of the figure--specifically, the 2x2
arrangement of the subplots--remains structurally identical. However, the overall physical
presentation and the dimensions of the contained plots are fundamentally altered. This allows for
swift prototyping and adaptation of visualizations for diverse publishing requirements without
having to rewrite the core plotting logic.

For instance, if we take the previous example's dimensions of (10, 7) and reduce them significantly
to (5, 5), the output transforms into a much smaller, square figure. This compact format is highly
advantageous when integrating plots into environments with limited screen real estate, such as
mobile applications, presentations, or highly dense multi-panel displays. This technique allows for
high-density information display while maintaining the relative clarity afforded by the uniform
scaling. When reducing the size, the necessity of fi g.ti ght | ayout () becomes even more
pronounced, as smaller canvases are more prone to label and tick mark collision, making the
automatic spacing adjustment absolutely critical for maintaining legibility.
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The following demonstration illustrates the size reduction achieved by modifying the fi gsi ze tuple
to (5, 5). Observe how both the width and height of the overall figure are equally shrunk, resulting
in a proportionate reduction across all four subplots:

import matplotlib.pyplot as plt

# Define subplots with a smaller figsize (5, 5)
fig, ax = plt.subplots(2, 2, figsize=(5,5))
fig.tight_layout()

# Define data (unchanged)
X =

y:

# Create subplots (unchanged)
ax.plot(x, y, color="red")
ax.plot(x, y, color="blue")
ax.plot(x, y, color='green’)
ax.plot(x, y, color="purple")

20 1 20 1
15 | 15 4
10 1 10 1
1 2 3 1 2 3
20 1 20 1
15 1 15 A1
10 1 10 1
1 2 3 1 2 3

Method 2: Specifying Individual Proportions Using gri dspec_kw

While the fi gsi ze parameter excels at uniform scaling, it offers no mechanism for creating
asymmetric layouts where one plot is intentionally wider or taller than its neighbors. For data
visualization projects requiring a primary plot to dominate the canvas (e.g., a main scatter plot
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accompanied by marginalized histograms), a more granular level of control is necessary. Matplotlib
addresses this need through the underlying structure provided by the GridSpec class, which can
be easily accessed and configured using the gri dspec_kw dictionary argument within the

plt.subplots() function.

The gri dspec_kw argument takes a dictionary of keyword arguments that are passed directly to
the GridSpec instance responsible for laying out the axes. The most critical keys within this
dictionary for dictating size proportionality are wi dt h_r ati os (for defining column widths) and
hei ght _rati os (for defining row heights). These ratios are supplied as lists or tuples, defining the
relative proportional space that each column or row should occupy. For example, a ratio of means
the first column is allocated twice the space of the second column, regardless of the overall figure
size set by fi gsi ze.

In the following practical example, we construct a 1x2 layout--a single row containing two columns.
By setting the wi dt h_rati os to , we effectively instruct the GridSpec manager to assign three
parts of the available horizontal space to the first subplot (index 0) and only one part to the second
subplot (index 1). This asymmetric allocation clearly emphasizes the data displayed in the first plot,
demonstrating a powerful technique for managing visual hierarchy within a composite figure:

import matplotlib.pyplot as plt

# Define subplots with custom width ratios
fig, ax = plt.subplots(1, 2, gridspec_kw={'width_ratios'": })
fig.tight_layout()

# Define sample data
X =
y =

# Create the two subplots
ax.plot(x, y, color="red")
ax.plot(x, y, color="blue")
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Manipulating Ratios for Dynamic Asymmetric Layouts

One of the most valuable aspects of using the wi dt h_r ati os and hei ght _r ati os parameters is
the speed and simplicity with which the visual hierarchy can be inverted or adjusted. The process
is entirely configuration-driven; we can instantly reconfigure the display emphasis merely by
changing the order of the list passed to the gri dspec_kw dictionary. This dynamic configurability is
invaluable during the prototyping and iteration phase of visualization development, enabling rapid
experimentation with different visual weights.

If the requirement shifts, demanding that the secondary plot receive greater horizontal prominence
than the primary plot, we simply reverse the ratio list from to . The total allocated space for the
figure remains constant--dictated by the overall fi gsi ze (which defaults if not explicitly set)--but
the internal horizontal partitioning is fundamentally reversed. The first subplot now occupies only
one part of the space, while the second subplot claims three parts. This provides instantaneous
and powerful control over the perceived importance of different visual elements within the multi-
panel figure, demonstrating precise mastery over the visual hierarchy of the subplots.

The code below implements this ratio inversion, clearly demonstrating how the second plot
receives the larger share of the width, achieving an asymmetric layout that prioritizes the right-
hand visualization:
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import matplotlib.pyplot as plt

# Define subplots with custom width ratios
fig, ax = plt.subplots(1, 2, gridspec_kw={'width_ratios'": })
fig.tight_layout()

# Define sample data
X =
y =

# Create the two subplots
ax.plot(x, y, color="red")
ax.plot(x, y, color="blue")

22.5 1 22.5 1
20.0 1 20.0 1
17.5 A 17.5
15.0 A 15.0 1
12.5 A 125
10.0 A 10.0 1
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The Critical Role of fig.tight_I ayout ()

Regardless of whether uniform scaling via fi gsi ze or proportional scaling via gri dspec_kw is
employed, users frequently encounter a persistent challenge in multi-plot figures: managing spatial
relationships. Titles, axis labels, tick marks, and colorbars often overlap with neighboring subplots
or are clipped by the edges of the Figure canvas. This problem is acutely exacerbated when
working with small f i gsi ze values or when highly unequal ratios are defined, forcing elements into
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cramped spaces.

The function fi g. ti ght _| ayout () offers an indispensable, automatic solution to this problem. It
intelligently adjusts the spacing between subplots, as well as the padding around the figure edges,
to create a "tight" layout that minimizes the visual interference between elements. It is considered a
best practice to invoke this function immediately after the subplots have been created using
plt.subplots() and before adding any complex annotations or supplementary labels. This ensures
the underlying layout manager has optimized the available space before drawing the final output.

While fi g.tight_I ayout () handles the vast majority of common spacing and overlapping issues,
it is based on heuristic calculations and may not suffice for extremely complex or highly customized
layouts. In scenarios demanding manual fine-tuning of margins--such as defining specific amounts
of padding in inches or normalizing spacing across multiple figures--developers may need to revert
to the more verbose pl t. subpl ot s_adj ust () function. Nevertheless, for standard uniform and
proportional sizing tasks, fi g.ti ght | ayout () remains the simplest and most efficient automatic
tool for guaranteeing visual clarity, professionalism, and adherence to publishing standards in the
final visualization.

Summary and Best Practice Recommendations

Gaining effective command over subplot sizing is paramount for generating high-quality,
professional data visualizations using Matplotlib. The library offers two distinct, yet complementary,
pathways for achieving layout control, each suited to different levels of complexity:

If the goal is to scale all subplots uniformly while maintaining equal spacing and size, the simplest
method is to utilize the fi gsi ze=(wi dt h, hei ght) argument directly within the plt.subplots()
function.

If the visualization requires specific horizontal or vertical proportions (e.g., one plot must be three
times wider than its neighbor), the developer must leverage the gri dspec_kw dictionary,
employing wi dt h_r ati os or hei ght _r ati os to define the custom proportional partitioning.

Critically, regardless of whether uniform or proportional sizing is chosen, the consistent application
of fig.tight_Iayout() is a non-negotiable step. This function ensures that the final figure
maintains optimal spacing, preventing visual clutter and overlap, resulting in a perfectly framed and
readily interpretable visualization.

Additional Resources for Advanced Layout Control

For users seeking to delve deeper into the complex architecture of Matplotlib layouts and explore
advanced sizing capabilities beyond simple ratios, the following official documentation links provide
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exhaustive technical detail and reference material:

The Matplotlib Tutorial on arranging multiple axes, figures, and subplots for foundational
understanding of the object model.

Detailed documentation on the tight_layout() function and its configuration options, including
parameters for specifying padding manually.

The official guide to using GridSpec for creating highly customized, non-uniform subplot
arrangements that span multiple rows and columns or utilize irregular grids.
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