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Abstract

In this paper we describe a visualization of the intensity of inter-country wars. We present the dataset,
the calculation of our intensity metric and an overview of the visualization. Related work will be analyzed
and the most critical design decisions are discussed.
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I. INTRODUCTION

The subject of ‘wars’ is interesting, because wars
have both a geographical and a temporal component
as well as other quantitative and qualitative infor-
mation. We narrowed down the topic to only inter-
country wars in the last three centuries. Everyone
knows the two World Wars, but there are many con-
flicts that affected millions of lives that not as many
people have heard of. The classic mantra of histo-
rians applies: by looking at the past we can better
understand the present.

II. GOALS AND TARGET
AUDIENCE

Goals

It is impossible to convey the horrors of a war
with a simple visualization, but by comparing differ-
ent conflicts with each other, we can put them into
perspective. The goal of our visualization is to make it
easy to compare different wars, not only based on the
number of casualties, but also based on their inten-
sity (a metric that is further explained in the Dataset
section). Users will also be able to situate the differ-
ent conflicts in space and time, with a timeline and a
world map. We want to expand people’s knowledge
about wars and make them look at them from differ-
ent angles than solely the total number of casualties,
as this can help their understanding of the conflict.
We can be satisfied if someone walks away from our
visualization having found a link between two seem-
ingly unrelated wars.

Target Audience

The visualization should appeal to anyone who
is interested in history and wants to know more about
(the evolution of) wars throughout the last few cen-

turies. Therefore, the visualization should not include
any history-specific jargon.

III. DATASET
Originally, it was unclear if the focus should be

solely on complete wars or if individual battles should
also be included. It became clear that focusing on
individual battles would cause problems in terms of
data, since they often are not well documented. It
is also difficult to determine when armed combat be-
comes a battle, since unfortunately that’s a daily oc-
currence in most wars.

In order to create the visualization, the follow-
ing data is required for each conflict that we want to
visualise:

- Name of the conflict
- Start date
- End date
- Countries involved
- Number of affected people
- Number of casualties
- Brief summary of the conflict

The Correlates of War website [6] offers spread-
sheets with the conflict names, dates, involved coun-
tries and number of casualties. Only the inter-country
conflicts were chosen out of personal preference. The
short summaries were looked up manually on online
encyclopedias like Wikipedia [2] for better accuracy,
since the names of the wars in the database often
aren’t the same as the titles of the Wikipedia pages. If
no corresponding Wikipedia pages could be found, al-
ternative online sources were sought. The wars range
from 1823 up until 2003. There were a few obvious
typographical errors in the dates of the conflicts, like
end dates smaller than start dates, that we corrected
manually. The dates were also changed into the mm-
dd-yyyy format for better browser support.

Figure 1 shows the histogram of the number of
casualties in the wars of our dataset. We notice that
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most wars have between 103 and 105 casualties. The
number of casualties can give a general idea of the
scale of a war, but we also want to be able to convey
the intensity of a war. Figure 2 shows a scatterplot
with the number of casualties (logarithmic) and also
the conflict duration. Here we see that longer conflicts
tend to have more casualties, but the amount of casu-
alties for shorter conflicts can vary a lot more. This
is where an ‘intensity’ metric could help better dis-
tinguish these conflicts, by taking more variables into
account. Sometimes ‘intensity’ is synonymous with a
metric used to categorize different conflicts based on
the number of combat deaths [12]. We will be giving
it a new meaning (see below).

Figure 1 – Histogram of the number of casualties in the
wars of our dataset.

Figure 2 – Scatterplot of the dataset displaying the
number of casualties (logarithmically) and conflict

duration.
The number of affected people is necessary to

calculate our intensity metric. We used a separate
dataset in order to obtain these data. The Gapminder
website [1] has a very extensive spreadsheet that con-
tains the population for every country going back to
the year 1700. There are a lot of missing data points
prior to 1950 however, which will be linearly interpo-
lated with the previous and next available data points
if needed. Nonzero cells in this dataset are shown as
dots in Figure 3, with larger countries usually having
more complete data.

All the data is collected into one online spread-
sheet that our visualization can read.

Figure 3 – Nonzero entries of the population dataset.

Intensity Metric

We measure the intensity of a war by calculat-
ing the average daily chance of dying for someone
involved in the war. A short war with few people in-
volved and a lot of casualties will score higher on this
metric than a longer war with more people involved
and a lower number of casualties. In order to calcu-
late this percentage, Formula 1 is used. The duration
of the war is expressed in number of days and the
number of people involved is the sum of the popula-
tion sizes of the countries involved at the start of the
war.

dailyChanceOfDying =
#V ictims

#Involved · duration (1)

The ‘average daily chance of dying’ denotes the chance
that a person involved in the war is likely to die on any

given day.

There are some considerations with our metric.
The change in population size from the start of the
war until the end is not taken into account. If, for ex-
ample, the population of a country involved in a war
would grow, the average daily chance of dying would
slightly decrease, since the number of people involved
increases. On the other side, the people that die dur-
ing the war are no longer part of the population at
the end of it. Therefore, only looking at the pop-
ulation at the end of the war, or taking an average
between the start and the end would also be some-
what arbitrary, since the victims should obviously be
part of the number of people involved. We also don’t
take into account that certain countries might not be
involved from the very start of the war.
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Figure 4 shows the scatterplot of the chosen
dataset displaying our metric for intensity versus con-
flict duration. The majority of the wars are found
near the origin and along the axes. Longer wars tend
to have lower average daily chance of dying, while
shorter wars are more likely to have higher intensity.
Figure 5 shows the same data but with a logarithmic
scale for the vertical axis. If we compare Figure 2
with Figure 5 we can clearly see a better spread in
the data achieved by our intensity metric.

Figure 4 – Scatterplot of the dataset displaying our
metric (linearly) and conflict duration.

Figure 5 – Scatterplot of the dataset displaying our
metric (logarithmically) and conflict duration.

Since the average daily odds of dying result in
very small numbers, we decided to find an alterna-
tive way of representing these numbers to the users,
to make them more tangible. We chose to represent
these chances by comparing them to the number of
consecutive heads thrown with a coin. These num-
bers range from 14 to 26, with the lower number be-
ing a higher average daily chance of dying, since the
odds of throwing 14 consecutive heads is a lot higher
than throwing 26 consecutive heads. These are still
the odds of dying on one day, not during the entire
conflict. The analogy would be to wake up every day
during a war and to flip a coin to find out if you would
live to fight another day. Figure 6 shows the data with

this new representation and how the distribution will
look in the final visualization. The horizontal axis
now shows their start date instead of their duration.

Figure 6 – Scatterplot of the dataset displaying our
metric with the coin flip representation and the conflict

start date.

IV. VISUALIZATION OVERVIEW
Our visualization is a combination of multiple

sections, as shown in Figure 8. Each section adds a
new layer of information in order to fit as much rele-
vant data as possible in limited screen space.

Figure 7 – The Korean War represented on our timeline
graph.

Timeline graph

The main graph shows a timeline on the hori-
zontal axis and the average daily chance of dying on
the vertical axis using a logarithmic scale. Figure 4
already showed the average daily chance of dying lin-
early on the vertical axis, which results in large gaps
or overlapping data. As illustrated by Figure 5, a
logarithmic scale spreads the data much better.

Wars are represented on this timeline graph as
horizontal lines, starting at their start date and stop-
ping at their end date, as shown in Figure 7. The
timeline graph adds the dimension of time, which is
very important for visualising historic events. The
vertical axis introduces our metric, which should be
one of the main focuses when looking at the visual-
ization.
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Figure 8 – An overview of the visualization, which is divided into multiple sections.

Map

A world map on the top right shows the coun-
tries involved in a certain war. It adds a geographical
element to the visualisation, which is an important
aspect of armed conflict.

Ranking

A ranking shows ten wars visible in the graph
sorted by the number of casualties in descending or-
der. We still wanted to show the number of casualties
for each war, but didn’t want to overload the timeline
graph with more information.

Description

To lead users to more information about the se-
lected war, we added a brief summary for each war
and a link to a source with more information. By
adding a description, users don’t have to manually
look for one and can learn more about wars right
away. It helps our goal of expanding people’s knowl-
edge about wars.

More details can be found in the Visualization
and Interaction section VI.

V. RELATED WORK
In our visualization, we use multiple sections to

show related information. These complementary sec-
tions help users discover otherwise hidden relations
in the data as explained by Baldonado et al. [9]. For
example by adding the world map section you can
discover that Japan hasn’t been involved in any wars

over the last few decades, while the USA have been
very active in recent years. By partitioning the data
into multiple views, they become more manageable
to understand and compare. Each section has a for-
mat that is appropriate for the type of information it
contains. The sections are always consistent, as they
dynamically change with the changes applied to the
timeline graph. The importance of coordination be-
tween multiple views is also pointed out by Aigner et
al. [7].

Our timeline uses linear time intervals, since
that is how people perceive time. Users can inter-
act with the timeline graph by zooming in and out
or by panning left and right, which was also used by
Omar et al. [8]. Being able to manipulate this tem-
poral granularity can lead to different conclusions, as
stressed by Shabtai et al. [16]. For example the Foot-
ball War and the Yom Kippur War seem to have the
same duration on the timeline, but by zooming in
you find out that the Yom Kippur War actually lasted
more than four times as long as the Football War. We
preferred this approach over other interaction meth-
ods like timeboxes [13] or brushing techniques [10]
as the pan and zoom is more intuitive on a first try,
which is important for a visualization that the user
might only briefly interact with. If our visualization
was aimed at experts, looking into these other inter-
action approaches that offer more functionality would
be recommended. Another benefit of allowing users
to zoom in on the timeline is that this reduces over-
lap of the different data points [11]. In addition, we
slightly reduced the opacity of the data points, which
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won’t avoid overlap but helps reveal underlying points
[17].

The mantra “Overview first, zoom and filter,
then details-on-demand” [17] was used when deter-
mining the placement of the different sections (see
Section VII Placement). While making our visualiza-
tion we adopted the principle of having a high data-
ink ratio [18]. The data speaks for itself and redun-
dant non-data-ink, like the axes on the timeline, was
removed to keep the visualization clean and simple.

A similar visualization is ‘Poppy Field’ [4],
shown in Figure 9. It shows the wars from the 20th
century onwards represented as poppies (a type of
flower that is the symbol of the First World War).
The horizontal axis also represents time, while the
vertical axis shows the duration of the different wars
on a logarithmic scale. The surface area of the flow-
ers represents the number of casualties. The user can
filter by continent, choose ranges for the number of
casualties and choose a start and end year. Clicking
on a flower shows some information about the war,
including the duration, the number of fatalities, the
continents where it took place, the participants and
a link to the data source and some additional notes.
One critique that can be given on this visualization
is that it uses a surface area to express the number of

casualties in each war. Humans are not very accurate
when it comes to comparing surface areas [15]. Thus,
it is difficult to compare the number of casualties for
certain wars with this visualisation.

VI. VISUALIZATION AND
INTERACTION

The user can control the timeline of the main
graph by clicking and dragging it left or right and
by zooming in or out by scrolling. This functionality
is made clear by the instructions given when open-
ing the visualization and is reinforced by the cursor
changing its appearance when hovering over certain
interactive elements.

The different sections are all interconnected and
interact with each other. Clicking on a conflict on the
timeline graph will highlight all the involved countries
on the world map. The conflict will also be high-
lighted in the ranking and the description will change
to the one of the selected war. Selecting a conflict
in the ranking will result in the same behavior as se-
lecting it on the timeline. A country can be selected
on the world map and all the conflicts that the se-
lected country was part of will be highlighted on the
timeline, as well as on the ranking.

Figure 9 – The Poppy Field visualization, image used with the permission from the author.
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The ranking section adjusts according to what
wars are visible in the timeline graph. If the user
zooms in on the timeline graph, there will be fewer
wars visible. The ranking section only ranks the
ten wars with the most casualties that are currently
visible on the timeline graph, therefore zooming in
or moving through the timeline dynamically changes
what wars are being ranked.

In order to select smaller countries, the user can
zoom in on the world map. A tooltip shows the name
of the country that is currently being hovered over on
the world map.

VII. IMPORTANT DESIGN
DECISIONS

One of the first decisions that had to be made
was choosing on what aspect of wars we would fo-
cus. Given the broad nature of the topic, narrowing
it down makes the problem more concrete and reduces
the amount of data we have to look at. As mentioned
in the introduction, we chose to forego individual bat-
tles and focus on full wars. Battles aren’t always very
distinct and finding data like the number of casualties
for a specific battle is not always easy. Inter-country
conflicts were chosen over intra-country conflicts out
of personal preference. Intra-country wars could be
added later to expand the visualization.

Originally, the number of casualties was shown
on the main graph, as depicted in Figure 10. The sur-
face area of a circle indicated the number of casualties.
The main problem with this approach is the same
that we brought up in the critique of the Poppy Field
visualization in the Related Work subsection V. It is
difficult to compare surface areas. Overlapping circles
also make it more difficult to distinguish what circle
represents which war. This first attempt tried to show
too much information in too little space. Splitting up
the main graph in multiple sections helped to improve
the clarity of the visualization.

A subsequent version of the visualization already
adopted the idea of showing multiple graphs. The
timeline graph was the same as the current timeline
graph, but there were two additional graphs that sup-
ported it. An upper graph also showed a timeline on
the horizontal axis and showed the number of casu-
alties on the vertical axis. A graph to the right of
the timeline showed the average daily chance of dy-
ing on the vertical axis and the number of casual-
ties on the horizontal axis. One of the problems with
this approach is that we were showing the same data
multiple times with only small differences in repre-
sentation. The number of casualties were shown in
both supporting graphs. This is something that we
can’t afford to do if we want to show as much data as
possible in the little screen space we have available.

Showing the same data twice can also cause unneces-
sary confusion.

Figure 10 – The initial design of the visualization used
the surface area of circles to indicate the number of

casualties.
Our last important decision was choosing how to

display the information of the average daily chance of
dying on the vertical axis of the timeline graph. Dis-
playing the chance as a number or percentage resulted
in very small numbers with negative exponents, mak-
ing it difficult for users to compare those numbers
or relate to them. That’s why we chose to compare
those chance to throwing consecutive series of heads
with a coin. The average daily odds of dying are now
equal to flipping a series of coins, which is something
much more tangible. We went with flipping coins over
rolling dice, since the resulting numbers are more fine-
grained with coins. The chances lie between 14 and
26 consecutive heads thrown, where the lower num-
ber indicates higher odds and therefore a more intense
war.

Section Placement

In order to determine the optimal placement of
the different sections, there were a lot of factors to
take into account. The main focus of the visualiza-
tion should be on the timeline, since that includes our
metric. It’s the graph that the users should be inter-
acting with the most. The timeline graph should have
as much vertical space as possible to prevent overlap
of data points. The ranking section should also have a
lot of vertical space in order to show as many conflicts
as possible.

Figure 11 shows the different layouts that we
considered. The layout at the top leaves a lot of verti-
cal space for the ranking, but sacrifices space from the
timeline graph. The ranking isn’t always full, leaving
quite a bit of unused space in the bottom right corner
of the visualization. The layout in the middle leaves
a lot of vertical space for the ranking while still leav-
ing a lot of vertical space for the timeline graph. The
timeline is placed in the middle to grab the user’s at-
tention. What we don’t like about this layout is that
the world map has to be small and is used in a vertical
space, while it is better suited to fit into a horizontal
space. The description also doesn’t always fill up the
entire space on the left. The layout on the bottom of
Figure 11 is the one we eventually chose. The time-
line graph has a lot of vertical and horizontal space
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and is placed on the left, since English speaking users
tend to start reading from the top left to the bot-
tom right [14]. The ranking section is shorter than
in the other layouts, but the three big sections on the
right are given ample horizontal space. Looking at the
final visualization from left to right and top to bot-
tom: we get an overview of the timeline graph first,
we can zoom and filter by interacting with the time-
line and finally we can get more details-on-demand
by using the world map or the ranking to highlight
conflicts on the timeline graph and by reading the de-
scription. This coincides with Shneiderman’s mantra
of “Overview first, zoom and filter, then details-on-
demand” [17].

Figure 11 – The different layouts we considered, with the
final choice as the bottom image.

VIII. TAKEAWAYS

Creating this visualization taught us that there
are many factors to consider when making design de-
cisions. For example trying to add more information
can be detrimental if it will decrease the clarity and
readability of the visualization, like we learned with
our early mockup. Luckily there are some rules of
thumb that can help with this process. Concepts like

the data-ink ratio [18] or the “Overview first, zoom
and filter, then details-on-demand” [17] mantra can
guide those design decisions.

We also learned that trying to make the data fit
the visualization can be a lot more difficult than find-
ing a visualization that already fits the data. A lot
of manipulation had to be done in order to fit all our
data nicely onto the timeline, while there might have
been a simpler solution. That’s why it’s so important
to use real data in early mockups, so there won’t be
any unpleasant surprises later on.

IX. TECHNOLOGY
The entire dataset was kept on a Google Sheet

so it could be edited by all team members and easily
be loaded. We chose Google Sheet because it is easily
maintainable and it also avoids the having to set up
a database.

JavaScript was a great tool to create the visu-
alization with, but a lot of effort had to be put into
keeping the code readable and understandable so we
could still adjust it later.

D3.js was used for drawing certain elements of
the visualization. Particularly helpful were the sup-
port for adding scaled axes and for drawing elements
with “.data” in combination with anonymous func-
tions to determine the size and location of elements.

Last but not least jQuery was used to add inter-
activity to the visualization (more specifically link-
ing mouse clicks to the appropriate functions) and
for managing the different classes for the CSS code.

X. FUTURE WORK
The current visualization is a good starting

point, but it can certainly be expanded with more
data. We chose to focus on inter-country wars, but
intra-country wars could also be added to our dataset.
Other features that could be added to the visualiza-
tion are different options to sort the ranking, allow-
ing the users to choose according to what metric the
wars should be sorted. A dropdown list could also be
added to the timeline graph allowing users to choose
a different metric for the vertical axis.

In the visualization countries are highlighted on
the world map when selecting a war, but they are
all highlighted in the same color. Using different col-
ors would allow us to color the countries according to
what side of the conflict they were on, which adds a
lot of value for larger wars where multiple countries
were involved.

XI. CONCLUSION
In this paper, we discussed our process for cre-

ating a visualization about wars, from gathering the
data to choosing the final layout. We introduced our
own metric for calculating the intensity of a war, so
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as to not solely focus on the casualties and to look
at the data from a different angle. To make these
chances more tangible, we compared them to flipping
a consecutive number of heads with a coin. Multiple
alternatives were presented during the design of the
visualization and our decisions were explained.
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