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Data Visualization in Python

In this chapter, we will explore how to visualize various data using Python with the
renowned Matplotlib library. Matplotlib is one of the most important libraries
dedicated to data visualization, providing powerful tools for creating graphs and
charts. In addition to Matplotlib, there are several other libraries available for data
plotting in Python, each with its unique features that make them suitable for specific
scenarios. In this chapter, we will review some of these libraries and their key
features.

A brief overview of data visualization libraries in Python:

1. Matplotlib
o A foundational library supporting various chart types like line, bar,
and histograms. Flexible and customizable (changeable figures).
2. Seaborn
o Built on Matplotlib, adds support for statistical plots like box plots
and distribution plots. Ideal for statistical data.
3. Plotly
o An interactive library with 3D and geographic charts, used for
applications and interactive dashboards (Interactive data display).
4. Bokeh
o Create interactive charts for the web, suitable for real-time data
analysis and dashboards (Display analysis results directly without
delay). For example: dashboard for monitoring the stock market.
5. Altair
o A declarative library follows a clear and simple method of use, making
it suitable for beginners and users who want to get quick results. Great
for large and complex data visualizations.
6. Pandas
o Enables quick data plotting directly from Pandas DataFrames,
perfect for quick insights during data analysis.
7. Geopandas
o Built on Pandas, it supports geographic plots like vector maps, useful
for spatial analysis and geographic data.

You can install the Matplotlib library using the following command in the
command prompt:

pip install matplotlib
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3. Basic Types of Plots
¢ Line Plot
import matplotlib.pyplot as plt

# Atmospheric data

temperature = [20, 21, 19, 22, 24, 23, 25]
days = ['Mon', 'Tue', 'Wed', 'Thu', 'Fri', 'Sat',
'Sun']

#plt.figure (figsize= (10,
plt.plot (days, temperature,
color='b',linewidth=2)
plt.title('Temperature Over a Week')
plt.xlabel ('Days')
plt.ylabel ('Temperature (
#fplt.text (0, 25,
#plt.grid()
plt.show()

marker='o"',

°C) ")
'Max Temp', fontsize=12,
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5))# to change figure size
linestyle="'-",

color="red")
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- plt.figure(figsize=(10, 5))# to
change figure size
- plt.grid()
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plt.xlabel('Days', fontsize=14,
fontweight="'bold')#
plt.xlabel('Days') ¢» Y
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+» Bar Plot
import matplotlib.pyplot as plt

# Atmospheric data

pressure = [1012, 1010, 1015, 1013, 1011, 1012, 1014]
days = ['Mon', 'Tue', 'Wed', 'Thu', 'Fri', 'sSat',
'Sun']

# o oad!l sl pw)

plt.bar (days, pressure, color='orange')
plt.title('Air Pressure Over a Week')

plt.xlabel ('Days"')

plt.ylabel ('Pressure (hPa)')
plt.figure(figsize=(10, 5))# to change figure size
plt.show()
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+* Pie Chart

import matplotlib.pyplot as plt



Breezy
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wind speed = [5, 10,

# s I hbhsall pwy
plt.pie(wind speed,
startangle=90)

plt.title('Wind Speed Distribution')

plt.axis('equal')
plt.show ()
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Calm

20]

labels = ['Calm', 'Breezy', 'Windy',

labels=1labels,

Stormy

'Stormy"']

autopct='%1.1£%%",

Jables @« wind_speed aw_» gl nll a séon

_95)3\_\]\ DRI P adla: plt.pie

Dbl 8Ll 2w AN a8l :wind_speed

O 2 IS Ba0all Glendll Caus :labels=labels
el 7L Ao judad JS hay Jdlsy (o Jaladdll
Lansll Jaades wind speed (5 Aaill ;D Lgd dulidll
Jable 4l elewl g JSAI Gl e o) 5)."Calm"

e o JS 4 sl will Ciay rautopet='%1.11%%'
A yan 4y g1 Aad (ga ye #Qg; cgj\ﬂ\w\ Jala
Jraa Las éda 33 90 sl (e a2 startangle=90
.90 okl 360 e s g1, A=) G calm s )
JlelaY &sliie Taladdl) sl Jass :plt.axis('equal)
iy U< lalaa )

G gl A1 (e Blell 896%
13 ol 3 (%) Asiall Bl Aadle
A8 i (Ll 94 a5 i
%% e\.\i:u.u\ GJ“ CUAS Jal ¢ (B
LlaS L je gl ) 55053
il Zal
5 el Allaall duaill cailS 13) -
12 eland %10 4(Calm)
%"10.0" 4 e Jaladdll d ¢ 3all
10 el Allaal) dputl) Cai\S 13) -
ehad %20 2 (Breezy)
12y 48 18 5 "%20.0"

autopct 8 s <libull 7 g9 -
ST bl Jaal Aled 45

ped (bl e Jeun Lo (A s
Aoy 408 JS14 sl il




Data Visualization in Python

+» Scatter Plot

import matplotlib.pyplot as plt

# wind and ambient temperature data

wind speeds = [5, 10, 15, 20, 25, 30]
temperature = [22, 23, 25, 27, 30, 28]
# il bhxall pawy
plt.scatter (wind speeds, temperature, color='green')
plt.title('Wind Speed vs Temperature')
plt.xlabel ('Wind Speed (km/h) ")
plt.ylabel ('Temperature (°C)")
plt.show()
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+» Box Plot

import matplotlib.pyplot as plt

T
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temperature = [22, 23, 25, 21, 20, 19]
data = [temperature, [20, 22, 19, 21, 20, 23, 22]]
plt.boxplot (data, labels=['Week 1', 'Week 2'])
plt.title('Temperature Distribution')
plt.ylabel ('Temperature (°C)"')

Week 1: (22, 23, 25, 21, 20, 19].

Week 2: 20, 22, 19, 21, 20, 23, 22].
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plt.show ()
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s Area Plot
import matplotlib.pyplot as plt

#Atmospheric Data

days = ['Mon', 'Tue', 'Wed', 'Thu', 'Fri', 'Sat',
'Sun']

temperature = [20, 21, 19, 22, 24, 23, 25]

# bl bhxall awy

plt.fill between (days, temperature, color='skyblue',
alpha=0.4)

plt.plot (days, temperature, color='Slateblue',
alpha=0.6)

plt.title('Temperature Over a Week')

plt.xlabel ('Days')

plt.ylabel ('Temperature (°C)")

plt.show()
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Temperature Over a Week
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¢ Histogram
import matplotlib.pyplot as plt

temp data = [20, 21, 19, 22, 24, 23, 25, 20, 22, 21,
23, 19, 22]

# Plot histogram diagram

plt.hist (temp data, bins=5, color='purple', alpha=0.7)
plt.title('Temperature Histogram')

plt.xlabel ('Temperature (°C)"')

plt.ylabel ('Frequency')
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Temperature Histogram
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Example 2

import matplotlib.pyplot as plt
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years = [2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008,

2009, 2010]

dust storms = [3, 7, 5, 6, 8, 5, 9,
Gl gzl

# plot bars

4, 6, 10, 71 # oue Liw JI

plt.bar (years, dust storms, color='brown', alpha=0.7,

edgecolor="'black"')

plt.title('Dust Storms Frequency per Year')

plt.xlabel ('Year')

plt.ylabel ('Frequency of Dust Storms')

plt.xticks (years, rotation=45) #

plt.grid(axis='y', linestyle='--",

alpha=0.7) #

plt.show ()
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Subplots

The subplot function in Matplotlib allows splitting the plotting area into a grid of
subplots within a single figure, making it easier to display multiple charts side by
side to compare and show different relationships between variables.

Example 1:

import matplotlib.pyplot as plt

days = ['Mon', 'Tue', 'Wed', 'Thu', 'Fri', 'sSat',
'Sun']

temperature = [20, 22, 19, 21, 23, 24, 26]

pressure = [1012, 1011, 1013, 1010, 1014, 1011, 1015]

fig, axs = plt.subplots (2, 1) # (v

axs[0] .plot (days, temperature, color='blue')
axs[l] .bar (days, pressure, color='orange')
plt.show()
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Temperature Over Days

26}
]
L 241
g
-
= 22
a
E
® 20
Mon Tue Wed Thu Fri Sat Sun
Pressure Over Days
1o}
— ﬂ,ﬂﬂ L
&
= 00
¥
3
@ 400t
£
200
0 han Tue Wad Thu Fri Sat sun
Example 2:

import matplotlib.pyplot as plt

# Define the data for days, temperature, pressure, wind
speed, and temperature histogram

days = ['Mon', 'Tue', 'Wed', 'Thu', 'Fri', 'Sat',
'Sun']

temperature = [20, 22, 19, 21, 23, 24, 26]
pressure = [1012, 1011, 1013, 1010, 1014, 1011, 1015]
wind speeds = [10, 12, 9, 11, 10, 13, 11]

temp data = [20, 22, 21, 19, 25, 24, 23, 22, 20, 19,
21, 24, 26, 20]

#O2%24c pal Asouadl g Jsaad ! s Lao !
fig, axs = plt.subplots (2, 2, figsize= (10, 8))

# e 3 il olabixa )l U W B ) U W N7
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axs[0, O]
axs[0, O]
axs[0, O]
axs[0, O]
axs[0, O]
A
axs [0, 1]
axs[0, 1]
axs[0, 1]
axs [0, 1]
axs[1l, O]
diagram

axs[1l, O]
axs[1l, O]
axs[1l, O]
axs[1l, 0]
axs[1l, 0]
(o Lyda

axs[1l, 1]

.plot (days, temperature)# first diagram
.set title('Temperature Over Days')
.set xlabel ('Days')

.set ylabel ('Temperature (°C)")

.set_ylim(lS, 30) # sOlaldl yexall sdo dodxl

Lol oo x5 GSca Y ‘al_3| u_;_&_u_ﬂ Joexaoadl Y kg

.bar (days, pressure)# second diagram
.set title('Pressure Over Days')
.set xlabel ('Days')

.set ylabel ('Pressure (hPa)')

.scatter (wind speeds, temperature)# third

.set _title('Wind Speed vs Temperature')
.set xlabel ('Wind Speed (km/h)")

.set ylabel ('Temperature (°C)")

.set x1im (0, 7) # _Sowdl yaxall sdo dodxl

.set ylim(15, 30) # soblaldl Haxadl sdo douxs
Gl b aSxil)

.hist (temp data, bins=5, color='purple',

alpha=0.7)# fourth diagram

axs|[1,
axs|[1,

axs|[1,

1]
1]

1]

.set title('Temperature Histogram')
.set xlabel ('Temperature (°C)"')

.set ylabel ('Frequency')
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# e Ldsl i oo S JSbdl yghy S) bobsidl b

plt.tight layout () axs[0, 0] axs[0, 1]

plt.show ()

axs[1, 0] axs[1, 1]
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Save and export
The resulting plots can be saved in various formats (PNG, PDF, SVG, etc.)
* Save the graphs as images.

plt.savefig(‘temperature_plot.png’, dpi=300)



Data Visualization in Python Ul padid il dapa & (SVG: Scalable Vector Graphics)
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Example:

import matplotlib.pyplot as plt

days = ['Mon', 'Tue', 'Wed', 'Thu', 'Fri', 'Sat',
'Sun']

temperature = [20, 22, 19, 21, 23, 24, 26]

pressure = [1012, 1011, 1013, 1010, 1014, 1011, 1015]

fig, axs = plt.subplots(2, 1) # two rows x on column
axs[0] .plot (days, temperature, color='blue')
axs[1l] .bar (days, pressure, color='orange')
plt.savefig('weather plot.png', dpi=300)
#plt.savefig('weather plot.pdf’)

plt.show () \ s ¢ lose 313 (3 €5 LS laudl 138 0S5 udd 13): laaa 3y o1 13
Slo sing A Aladl a5 4 Jead A Mad) alaal) 5 Cald) Jas
To save figures in some location: . 35 g3l Galall 5 Sl

plt.savefig('V:/<l_palsal/ sib/final lectures/temperature_plot.png', dpi=300)# 2 435 )l Ladie
s sl e Jary (oA pguls (8 Cpra alaa

To save figure on Desktop:

Windows system: C:/Users/paxiuall avl/Desktop/ Local Disk (C:) » Users » Dr.Alaa » Desktop

macOS: /Users/a2a%uall aul/Desktop/

Linux: /home/aas-”wl\ (w\/Desktop/ Plt.savefig(‘/home/alaa/Desktop/temperature.pdf’)

Plt.savefig(‘/home/alaa/Documents/temperature.pdf’)

JSLales) gpi 2ol W8 )l dpi Jalaall dad Jpand 835k (e plt.savefig () ahdiul sl Jais die 6 ) all 48y a8 liSay
Leeaa g3y pall 7 gy o Sin (an

15y gual) 483 ) JLA

Aeldall e cand (ST bl e i jall Auulie dumidic 483 172 dpi
Agan )l e de gudaall o) sall 5 cilaiisall Bale aadind (aw sie 483 1150 dpi
Ac sl jsall A dle 53l 4y 5 s deLlall 4l e 485 2 300 dpi
Jaa dady Juale callati ) ¥ L aadiid o dlle 480; JAS) 6 600 dpi

b Lo 5 Sy Al (s j) Ll s e DPI s Acbball i 5 ) suall 483 aaail aodies (Wl 335 4 5 <"Dots Per Inch" =3 DPI
3)}.;43\ mzh‘jz&dﬁ




