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Fig. 1. Idiom 1, Visualization 1: Choropleth representation showing tiger population per state. Tiger's image on the right is sourced
from [19].

Abstract— This paper presents an explainer article visualizing the tiger population, and thereby illustrating the progress of tiger
conservation efforts in India. A variety of visualization idioms are proposed to showcase different aspects of tiger census data across
a period of twelve years in different regions of the country. To enable experts in the field as well as the general audience to explore
and analyze the progress of tiger conservation projects in India, interactive idioms are also provided that readers can engage with. In
addition, trends in tiger population data can be analyzed more effectively which can be used to propose future conservation measures.
The goal of this paper is to help raise awareness for the need of a better environmental habitat to save this endangered species.

Index Terms—Indian tigers, tiger count, visualization, interactive, explainer article

1 INTRODUCTION

Since the turn of the century, climate change and increasing human
population have contributed to the endangerment of several wildlife
species, but few have been as severely affected as tigers. They have lost
over 95% of their historical range, and from over 100000 tigers in the
1900's, we are down to less than 4000 tigers left in the wild presently,
which is a 96% drastic decrease. Three subspecies have gone extinct,
and a fourth is regarded mostly extinct in the wild. Although trade in
tiger parts is internationally banned, illegal tiger trade still accounts for
a big part of a $20 billion per year illegal wildlife market. Increasing
threat from agricultural developments, deforestation and climate change
to their habitat have resulted in confirmed breeding populations existing
in only eight countries worldwide [17, 24]. However, after a century of
decline, overall wild tiger numbers are starting to tick upward.

India, that accounts for over 70% of the global tiger population, has
had major success with their tiger conservation efforts [24]. Project
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Save Our Tigers, a joint initiative between WCT, NDTV, Aircel and
Sanctuary Asia, took off in 2008 and has since implemented multiple
stages of their conservation program in collaboration with governmen-
tal and non-governmental organizations to revive the tiger population
in India [1]. This has been one of several tiger conservation efforts im-
plemented by the country's central government. The low population of
tigers in 2006, at 1411 tigers in the entire country, served as a stimulus
to the government, and based on current data, the tiger population now
stands at 2967, more than double of that in 2006 [5]. This has been one
of India's most successful wildlife conservation projects.

Interactive visualizations have been found to play a crucial role in
increasing public interest in ecological conservation. Interactive articles
related to policy making, like the New York Times Rent Calculator [15]
and To Build A Better Ballot [20], allow people to see how policies can
impact them and thus increase public interest. Articles like Bloomberg's
Hottest Year on Record [10] and NASA's Arctic Sea Ice [4] highlight
the impact of climate change, painting a real-world scenario for readers
to understand and empathize with, which can increase user engagement.
The Economist, among other publications, employs a dedicated data-
journalism team to draft interactive data-driven articles [9].

The goal of this project is to visualize the tiger population over
the years in India, based on governmental data, using both static and



interactive visualizations. The end goal is to use these visualizations to
help analyze the extent to which these efforts were successful and in
addition how they can be improved in the future to safeguard the tiger
population. Thus, as wildlife conservation enthusiasts, by creating an
interactive article centered around tiger conservation, we aim to enable
readers to develop significant insights into this conservation effort and
provide possible policy recommendations for the same.

The rest of the project is organized as follows: Sect. 2 talks about
related work in the field of visualizing wildlife data, wildlife conser-
vation methods, time-series data and interactive visualization articles.
In Sect. 3, data and task abstractions are discussed. Sect. 4 talks about
our proposed solutions for the tasks, and Sect. 5 details our implemen-
tations of the same. Milestones, schedule and contributions are given
in Sect. 6. Results including webpage details and usage scenarios are
explained in Sect. 7. Strengths, limitations and proposed future work
are discussed in Sect. 8. Finally, Sect. 9 gives the conclusion.

2 RELATED WORK

There has been much research in the field of wildlife conservation and
several projects that visualize different types of biological data. We
explore existing strategies for tiger conservation as well as projects that
visualize wildlife data similar to our own. We also discuss different
strategies for time-series data visualization and interactive explainer
articles that we adopted for our project.

2.1 Existing Tiger Conservation Strategies
There has been significant research into tiger conservation by non-
governmental and governmental agencies, as well as international orga-
nizations like the World Wildlife Fund [24]. The Indian government
also established the National Tiger Conservation Authority [14], a gov-
ernmental body with the sole aim of tracking tiger populations. While
there has been much data that has been gathered from the works of
these organizations, there is a lack of visualization tools that can effec-
tively communicate this data. None of them have worked on visualizing
tiger populations or detecting and predicting trends to aid conservation
efforts. There have also been several publications in the domain of
tiger conservation. Conservation priorities for endangered Indian tigers
through a genomic lens by Natesh et al. [33] in 2017 aims to identify
conservation strategies based on genomic structure. Connectivity of
Tiger (Panthera tigris) Populations in the Human-Influenced Forest
Mosaic of Central India by Joshi et al. [29] in 2013 analyze and suggest
management strategies for tiger corridors. Rastogi et al. [36] mentions
that scientists can influence government policy on the environment,
but often via complex and iterative interactions. According to them,
future studies need to better target managers and policy makers and pro-
vide them with context-driven studies, which is something our article
attempts to do.

2.2 Existing Wildlife Data Visualizations
Pocock et al. [34] found that network approaches in visualization
were useful in explaining interspecies interactions and the place of
humans within such interactions in an environment. Such visualiza-
tions could be used to support public engagement and enhance citizen
science in biodiversity conservation. Janicki et al. [27] discovered
with antmaps.org [3] that tools that facilitate data-user interaction in
biodiversity informatics are increasingly popular. The main features
of antmaps.org include understanding the distribution of a particular
species (similar to our proposed visualization of the tiger population
distribution over a geographic area), and the ability for users to interact
with the dataset through the map itself. This is also something we
implement by making graphs interactive and allowing users to navigate
further and see more information based on their choices. Antmaps.org
has since its release obtained generally favourable reviews from general
biologists and well as general public, showcasing the potential and
appeal of such visualizations.

Other efforts in visualization in biodiversity include Cagnacci et
al. [25], who propose a spatial information system for GPS collars
data, which can aid in ecosystem management. Wall et al. [41] address
real-time monitoring of animal movement for elephants, which can

help advance our understanding and provide critical information for
conservation action. Prasad et al. [35] talk of integrating satellite
data, digital elevation models, and known information of biodiversity
for a better understanding of biodiversity issues. Hansen et al. [38]
devised an automated digital surveillance system that can help wildlife
authorities track illegal wildlife trade. In an industry worsened by
commercialization of hunting and over-exploitation of ecosystems,
global digital awareness and surveillance can help protect biodiversity.

Conserve.IO [8] deploys a mix of mobile, web and crowd-sourcing
technology to simplify and scale the collection of conservation data,
with projects such as Whale Alert and Sharktivity. Bumble Bee
Watch [6] is a collaborative effort to track and conserve North Amer-
ica's bumble bees, with an interactive map that shows bee sightings
globally. Where The Wild Things Glow [21] by Jonni Walker is a
visualization for bioluminescent organisms in Australia. WWF Global
visualization projects like Saving Wildlife [18] and Why Are Snow
Leopards Disappearing [22] are other examples of data visualization
to highlight the need for wildlife conservation. We see very few such
visualization efforts for tiger conservation, and hence see potential in
our project for the same.

2.3 Time-series Data Visualization Strategies

Our data comprises time-series census data for tiger populations. Hence,
we look into various existing time-series data visualization strategies to
draw inspiration from. Novel visualization work for Time-Series data
include ATLAS [39], for interacting with massive time-series datasets,
Stack Zooming [28], Spiral Representations [42] and Cluster and Cal-
endar [40] based visualizations. As our data set was not large enough,
we did not implement solutions like ATLAS and Stack Zooming. Spiral
Representations and Cluster and Calendar, while innovative, did not
seem appropriate for our dataset and hence we did not think along simi-
lar directions for our idioms. Muller et al. [31] suggest several static
and dynamic techniques for time-series data, and provide a taxonomy
for the same. Monmonier [30] suggests strategies for visualization
of geographic time-series data, such as time-series charts with trend
lines, change maps and temporal scroll bars, that we implement in our
project.

2.4 Interactive Article Strategies

Hoham et al. [26] discuss communication with interactive articles,
which can respond to changing constraints and thus help inform public
of past, present and future policies. Along with several creative exam-
ples, Hohman et al. also suggests guidelines to keep in mind when
creating interactive articles. Interactive articles must be well written
and seamlessly integrated with graphics. They must be designed for a
diverse set of devices and must be accessible to a diverse demographic.
There also needs to be a careful trade-off between interactivity and
the core subject as too much interactivity could be distracting to users.
Shneiderman [37] talks of the Visual Information Seeking Mantra, the
basic principle for visual design, as Overview first, zoom and filter, then
details-on-demand. We include this in our implementation over several
instances, like showcasing overviews of the map first, allowing users
to filter years/states as desired, and showing information on hover or
clicks. These are all guidelines we have kept in mind as we developed
our interactive article.

3 DATA AND TASK ABSTRACTIONS

Munzner [32] presents a high-level what-why-how framework for cre-
ating visualizations. We incorporate the same framework: what data is
to be presented, why is the data to be visualized, and how the visual
encodings and interaction idioms will solve the problem, in this paper.
We discuss the what and the why questions in this section and the how
in the next section. The domain-specific terminology describes the
data and tasks in a wildlife conservation context, whereas the abstract
terminology provides a generic visualization context for the same data
and tasks.



3.1 Domain description
Wildlife conservation is a vast domain that refers to the practice of
protecting wild species and their habitats in order to maintain natural
ecosystems [23]. It includes species and habitat conservation, and
addressing ways to curb threats to wildlife. Tiger conservation, a part
of wildlife conservation, refers not just to increasing the number of
tigers, but also protecting their habitat, reducing poaching and address-
ing human-wildlife conflict due to urbanization. The tiger is an apex
predator which plays a pivotal role in the health and diversity of an
ecosystem. The extinction of this top predator is an indication that its
ecosystem is not sufficiently protected and will consequently not exist
for long thereafter.

3.2 Domain task
The main goal of our visualization article is to enable readers to be
better informed and analyze tiger conservation efforts in India so they
can help form better policies for the same.

Task 1: Understand data from visualizations: Readers should be
able to comprehend and understand the census data being represented.
They should be able to interact with the visualizations and understand
the changing data. For instance, on looking between census data of 2
different periods, readers should be able to understand the change in
population for a particular region.

Task 2: Identify trends in visualizations: Readers should be able
to analyze the visualizations and find trends in the data being shown.
Interacting with the visualizations should allow them to infer data like
expected future progress of the population in a region, based on past
data.

Task 3: Analyse progress of a region: Readers should be able to ana-
lyze the visualizations for a particular region being shown. Interacting
with the visualizations should allow them to infer data like whether
regions have been doing good with current conservation strategies or if
they need remedial measures.

Task 4: Comparative analysis for regions: Readers should be able
to compare the progress of different states with each other, to know
which states have been doing well and which states need to refine their
conservation methodology.

Task 5: Overall understanding of current tiger scenario: Readers
should be able to gain a concise understanding of the current status
of tiger populations in various regions of India, with the context of
previous populations.

3.3 Domain data
Our domain data is the tiger population data in a time-series format,
and is obtained from the report: Status of Tigers in India 2018 [19]. It
is available for the years 2006, 2010, 2014 and 2018. The existing data
consists of the following for each year:

• Region and states in India where tiger populations exist and are
counted.

• The number of tigers in each state with an upper and lower bound.
• The data is available for 23 states in India.

3.4 Abstract task
At a higher level, our explainer article presents information to the reader
for consumption. Readers can discover new information about tiger
conservation, or verify their hypotheses. The article also presents the
data to the readers in a simple and user-friendly way. Readers can
consequently also share and present this data to others. The reader may
also just casually interact with the article, enjoying the content rather
than necessarily having an underlying purpose. Our main targets are to
enable users to analyse the data and spot trends and outliers.

3.5 Abstract data
The counts for the tiger population is the main quantitative data attribute
and is essentially ordered. The region or states on the other hand are
categorical attributes. In addition, derived data such as increase or de-
crease in tiger population compared to the previous year or percentage
increase or decrease per state, will be computed for each region for the
visualization.

Fig. 2. Idiom 1, Visualization 2: Animated scatter plot showing population
for each state for a particular year.

4 SOLUTION

To achieve the tasks discussed in the previous section, both static and
interactive visualizations have been designed and are discussed below.

4.1 Idiom 1 : Choropleth Maps

4.1.1 Visualization 1: India Map with Tiger Count

For spatial visualizations, an interactive color-coded choropleth map
(Fig. 1) is plotted with data representing the tiger population count. The
sequential color saturation channel shows the population of tigers in
each state and the area mark is used to encode the states. This visu-
alization could pose some challenges for people with color blindness.
To overcome this, color-blind friendly colors are chosen in our visual-
izations, with color schemes selected from ColorBrewer [7]. Simply
using the color channel to indicate the population may cause cognitive
overload to the user in distinguishing between different shades of col-
ors for states when the year is changed. To alleviate this problem, a
pop-up window appears when the mouse is hovered over any state, that
shows the total number of tigers for that state, instead of users having
to rely just on the color channel. Table 1 describes the what-why-how
framework for this visualization.

4.1.2 Visualization 2: India Map with Change in Tiger Count

For spatial visualizations, an interactive color-coded choropleth map
(Fig. 2) is plotted with data representing the change in tiger population
count. The diverging color saturation channel shows the change in
population of tigers in each state over a period of four years, and the
area mark is used to encode the states. This visualization could pose
some challenges for people with color blindness. To overcome this,
color-blind friendly colors are chosen in our visualizations, with color
schemes selected from ColorBrewer [7]. Simply using the color channel
to indicate the change in population may cause cognitive overload to
the user in distinguishing between different shades of colors for states
when the year is changed. To alleviate this problem, a pop-up window
appears when the mouse is hovered over any state, that shows the total
change in number of tigers for that state, instead of users having to rely
just on the color channel.

In addition, it might not be immediately obvious at first glance which
states have their tiger population increased or decreased compared to
a previous range of years. Hence, the diverging color scheme in this
visualization distinctly breaks the colors into two categories, broadly
classifying all states in shades of red as states with decrease in tiger
population and all states in shades of blue as states with increase in
tiger population. States in white have no recorded data for that period.
Table 2 describes the what-why-how framework for this visualization.



Table 1. What-Why-How framework for Idiom 1-Visualization 1

What: Data Data types: States (Categorical), Tiger population (Ordered)
Data set Types: Flat table

Why: Actions Consume: Discover, Present, Enjoy
Why: Target Know tiger population for states

Find states with low or high tiger population
How: Encode Map: Create choropleth map for all the states

and their tiger populations.
How: Manipulate Change: Change over time for tiger population in each state

Select: Select specific data points to view population

Table 2. What-Why-How framework for Idiom 1-Visualization 2

What: Data Data types: States (Categorical), Tiger population (Ordered)
Data set Types: Flat table

Why: Actions Consume: Discover, Present, Enjoy
Why: Target Know tiger population for states

Find states with low or high tiger population
How: Encode Map: Create choropleth map for all the states

and their tiger populations.
How: Manipulate Change: Change over time for tiger population in each state

Select: Select specific data points to view population

Fig. 3. Idiom 2: Animated scatter plot showing population for each state
for a particular year.

4.2 Idiom 2: Scatterplot
Idiom 2 (Fig. 3) is an animated interactive scatter plot which is an
optimal way to visualize and compare magnitude data. This idiom
provides the user with the ability to view population data for all states
irrespective of their size in one go for a particular year. Idiom 2 uses the
vertical and horizontal spatial position on the common scale and point
marks to encode the tiger population in each state. The size channel
is used to encode the magnitude of the population for each state. The
color channel encodes the maximum and minimum populations for
each year, with blue representing the maximum population and red the
minimum. Table 3 describes the what-why-how framework for this
visualization.

4.3 Idiom 3: Line Chart with region based division
Idiom 3 (Fig. 4) is a line chart that shows the year on the X-axis and
the population of tigers on the Y-axis. This graph uses point marks,
connections and the vertical and horizontal spatial position on the
common scale to show the progress of tiger populations over the course
of 12 years. This idiom also uses the color channel to encode each state,
and each of the regions are encoded in particular shades to allow easy
differentiation between regions. For the states with missing population
numbers for some years, NaN values were used, which appears as
discontinuous lines on the graph. Table 4 describes the what-why-how
framework for this visualization.

4.4 Idiom 4: Quasi-geographic small multiples
A problem with idiom 3 is the overlapping lines which make it difficult
to see the trend lines when many states are kept visible. Additionally,

Fig. 4. Idiom 3: Multiple line charts to allow comparison between popula-
tions across multiple states.

idiom 3 does not link directly to idiom 1 with the spatial positioning
of the states. Due to these limitations, we created idiom 4 (Fig. 5).
In this idiom, the positioning of the plots correspond roughly to the
positions of the states in India. Similar to idiom 3, this idiom uses point
marks, connections and the vertical and horizontal spatial position on
the common scale to encode the tiger population over years. This idiom
also uses the color channel to encode each state and further groups
states into regions by using similar shades for states within a region.
Table 5 describes the what-why-how framework for this visualization.

4.5 Idiom 5: Bar Chart Race
Since our data has time-varying semantics and uses a time series dataset,
bar charts can be used to visualize data statically or as a bar chart race
where the changes in tiger population over the years for each state is
shown with a live animation. These are particularly useful for showing
the overall picture of the entire data for multiple years. Idiom 5 (Fig. 6)
is a racing bar chart that has the tiger population on the X-axis, and
Indian states on the Y-axis, as shown in Figure 11. This graph uses the
vertical spatial position of the common scale channel to encode the rank
of the state when all states are sorted according to their tiger population
in descending order. The color channel is used to differentiate between
different states. Additionally, the line mark is used with a length channel
to encode the tiger population for each state. A potential concern with
using this type of visualization is the speed of the animation and the
movement of the categories which may cause a cognitive overload
and become difficult to follow. This may specifically be a problem



Table 3. What-Why-How framework for Idiom 2

What: Data Data types: States (Categorical), Tiger population (Ordered)
Data set Types: Flat table

Why: Actions Consume: Discover, Present, Enjoy
Why: Target Know tiger population

Know states with minimum and maximum tiger population
Analyse increase/decrease in tiger population

How: Encode Arrange: Express, separate, and order
the tiger population values

How: Manipulate Change: Change over time for tiger population in each state
Select: Select specific data points to view population

Table 4. What-Why-How framework for Idiom 3

What: Data Data types: States (Categorical), Tiger population (Ordered)
Data set Types: Flat table

Why: Actions Consume: Discover, Present, Enjoy
Why: Target Find trends in tiger population for one state across years

Find trends in tiger population for one region
Find trends in tiger population across states
Find trends in tiger population across regions
Find outliers in tiger population across states in a region
Find outliers in tiger population for one state across years

How: Encode Arrange: Express, and order the tiger population values
How: Manipulate Change: Change over region for tiger population

Select: Select specific data points to view population

as we have a lot of different states to represent. An alternative to bar
chart race, may be a method proposed in this article [2] where the
chart is basically an alphabetically ordered scatter chart and during the
race none of the categories will jump around. Due to time constraints
we could not pursue this alternative solution. Table 6 describes the
what-why-how framework for this visualization.

4.6 Idiom 6: Overall plot
Idiom 6 (Fig. 7) is a cumulative horizontal bar chart that has the years
on the X-axis and the states on the Y-axis and shows the population for
each state for each year using a line mark. This graph uses the vertical
and horizontal spatial position on the common scale channel, and the
color channel. Additionally, the line mark is used with a length channel
to encode the tiger population for each state. The color channel allows
for easy differentiation between each year, and can further be used to
show states with least and most tiger populations. Table 7 describes the
what-why-how framework for this visualization.

5 IMPLEMENTATION

We implemented a total of six idioms and included them throughout
the explainer article. This article was developed using HTML, CSS.
The idioms were developed using Python, the Plotly library, Matplotlib
and Plotly Express. All code was shared and updated on a common
repository to enable collaboration.

5.1 Idiom 1 : Choropleth Maps
5.1.1 Visualization 1 - India Map with Tiger Count
This choropleth visualization uses a geoJSON file to create the bound-
ary of the states and create the layout for the India map. We then
transform our dataset into a form that corresponds with the geoJSON
file conventions so that we can map each state’s data accurately. Plotly’s
graph objects module then allows us to create a choropleth map based
off the geoJSON file, and ‘traces’ for each year are created, which es-
sentially show the tiger population for each state for that year. Several
such traces for multiple years are created, along with a layout to show
the map. Finally, buttons are added to switch between years, and an
HTML file is generated to embed the plot into our article. We built
upon existing work on Kaggle [11] to show data for multiple years and
encode data according to our requirements, and sourced the geoJSON

file from the same source. We also used existing make subplots and
graph objects modules from the Plotly library to make the plots.

5.1.2 Visualization 2 - India Map with Change in Tiger Count
This choropleth visualization is built based on the previous one, with
added processing for the derived data attribute of change in tiger popu-
lation. We take the difference of tiger population between two years
at the start of processing our data set, and create a derived attribute
of the difference for each time period. As Plotly does not facilitate
diverging distinct color scales, we referenced this article by Kyle Pas-
tor [12] to create a custom diverging scale of red to blue. We then
map this difference while giving it a range of -150 to 150, where the
negative preceding a number represents a decrease in population, to the
choropleth, and generate an HTML file to embed the plot in our article.

5.2 Idiom 2: Scatterplot
This idiom is a looping animated scatterplot showing the tiger numbers
for each state through the years. This allows the users to see which
states have the largest populations. No particular libraries other than
plotly were used to create this idiom.

5.3 Idiom 3: Line Chart with region based division
This idiom is an interactive line chart that allows users to add multiple
states for comparison via the legend. The legend is grouped by regions
in India, allowing users to view trends across states and regions over
time. This visualization is slightly different than what was originally
proposed. It does not utilize a menu to add/remove trace lines to the
graph. If the user double clicks the legend, all the traces will be removed
with the exception of the clicked region group. No particular libraries
other than Plotly were used to develop this idiom.

5.4 Idiom 4: Quasi-geographic Small Multiples
This multiplot provides a quasi-geographic view of population trends
for individual states. The charts are arranged similar to the geographic
location of the states in India. This chart shows the trend lines for all
states at one glance. The regions are further color-coded and visible on
the legend on the right-hand side. Clicking on any particular state in
the legend hides the trendline for that state. A double-click on the state
name in the legend isolates the graph for that particular state, hiding



Table 5. What-Why-How framework for Idiom 4

What: Data Data types: States (Categorical), Tiger population (Ordered)
Data set Types: Flat table

Why: Actions Consume: Discover, Present, Enjoy
Why: Target Find trends in tiger population for one state across years

Find trends in tiger population across states in a region
Find outliers in tiger population across states in a region
Find outliers in tiger population for one state across years

How: Encode Arrange: Express, and align the tiger population values
How: Manipulate Select: Select specific data points to view population

Table 6. What-Why-How framework for Idiom 5

What: Data Data types: States (Categorical), Tiger population (Ordered)
Data set Types: Flat table

Why: Actions Consume: Discover, Present, Enjoy
Why: Target Get an overview of how states have progressed over 12 years

Know which states have had the maximum growth in tiger population
How: Encode Arrange: Express, and align the tiger population values
How: Manipulate Change: Change over time for tiger population in each state

Select: Selecting specific data points to view population

Fig. 5. Idiom 4: A quasi-geographic view of the population trends for
individual states.

the remaining graphs. No particular libraries other than Plotly were
used to produce this idiom.

5.5 Idiom 5: Bar Chart Race

This idiom is a chart in the form of a looping animation that would show
the gradual increase/decrease in tiger population for each state over
time, as well as the cumulative increase/decrease. The animation allows
states to move up or down, showing the increase or decrease of each
state in a more dynamic manner. Some searching and exploration was
required to find the best tool for developing this chart. First, we explored
Tableau, however Tableau did not show the intermediate stages between
each animation frame. We also explored the bar chart race open source

Fig. 6. Idiom 5: Animated bar chart race showing the change in popula-
tion of each state through the years.

library, however the resulting animation had an odd positioning for
the state names. Ultimately, the animations were created using Plotly
express.

5.6 Idiom 6: Overall plot
Idiom 6 presents the user with an overview of the entire dataset in
one image. To create this visualization we read the dataset and create
’traces’ for every state across all years, and then display the same after
creating a layout to show the states on the Y-axis and the years on the
X-axis. This visualization is created using Matplotlib and the Plotly
graphing objects module.

6 MILESTONES, SCHEDULE AND CONTRIBUTIONS

The milestones, schedule and group/individual contributions are given
in Table 8.

7 RESULT

Our developed visualizations work effectively at raising awareness
about tiger conservation campaigns and analysis of tiger populations.
Here, we discuss our final implementation of the same as a webpage,
and possible usage scenarios. This project code can be found on
Github1.

1https://github.com/bramyarao/547-Infoviz-Final

https://github.com/bramyarao/547-Infoviz-Final


Table 7. What-Why-How framework for Idiom 6

What: Data Data types: States (Categorical), Tiger population (Ordered)
Data set Types: Flat table

Why: Actions Consume: Discover, Present, Enjoy
Why: Target Get overview of tiger population in all states across 12 years

Find trends in tiger populations for one state over multiple years
Find trends in tiger populations across multiple states

How: Encode Arrange: Express, and order the tiger population values

Fig. 7. Idiom 6: Cumulative bar chart showing entire dataset in one
visualization.

7.1 Webpage

Our explainer article is built as a webpage2 using HTML and CSS. It
integrates interactive visualizations arranged in a logical and cohesive
manner, built using Plotly in Python. For each visualization, we have a
preceding paragraph that highlights how readers can interact with the
visualization as well as the type of information they can gather from
it. Screenshots for the webpage are provided in Fig. 8, Fig. 9, Fig. 10,
Fig. 11 and Fig. 12.

7.2 Usage Scenario

Throughout the project, we evaluated and improved our design by
integrating informal user feedback during the peer-review sessions.
Presented below are two tasks with different usage scenarios for the
intended use of our explainer article.

7.2.1 Task 1: Visualizing trends in tiger population over time

Imagine, as a wildlife conservationist, you want to know whether tiger
populations in India have actually increased post the implementation of
nation-wide conservation efforts. You would like to know which states
have had the most success with such efforts, and which states are still
seeing a decline in tiger population. You also want to know if there has
been a steady or drastic change over the years and if there are particular
states that need more intensive conservation policies. Hence, you want
to see the tiger population changes over time.

Scenario 1: You navigate to the website3. You use idiom 4 (quasi-
geographic small multiples, Fig. 5) to quickly find which states have
had an increasing or decreasing trend in the population. To further
analyze the data, you use idiom 3 (line plot with region based division,
Fig. 4) to view the data for those states. You select the state you want
to see the data for. Multiple trend lines are shown for the whole region,
with circle marks showing the exact population over the years. Based
on the shape of the line, you can analyze whether there has been a
steady/drastic increase/decrease in the tiger population. You can also
compare several states in the Northern region of India. You click on
the legend and continue to add more states, and each appears colored
differently, allowing you to see trends over specific regions. You can

2https://bramyarao.github.io/547-Infoviz-Final/
3https://bramyarao.github.io/547-Infoviz-Final/

now analyze which states need better policies, and how effective the
campaign has been in each region.

Scenario 2: You use idiom 5 (racing chart, Fig. 6) to visualize the
data. The dynamic bar chart shows the population of tigers across all
the years. You can see states sliding up and down depending on the
increase/decrease of tiger populations. Based on the arrangement of
the states at any given point, you can see which states are faring well or
poorly in their conservation efforts.

7.2.2 Task 2: Visualize the population across the country for a
particular year

Imagine, as a wildlife conservationist, you wish to view the tiger popu-
lation for each state in a particular year. You would like to know which
state has the most population, and which state has the least. You can
then analyze why in that particular year certain states have seen an
increase/decrease in populations, and what measures can be taken for
the same.

Scenario 1: You navigate to the website4. You use idiom 1, visual-
ization 1 (Choropleth map for tiger population, Fig. 1) to visualize data.
You are presented with a choropleth map that uses the color saturation
channel to show approximate populations for each state. You can select
the year using buttons. Hovering on each state gives you the exact
tiger population for that year. By looking at the color saturation and
population numbers, you can thus analyze what changes are needed in
existing policies for which states and what events across the year may
have caused such changes.

Scenario 2: You use idiom 2 (Scatterplot, Fig. 3) to visualize the data.
You are presented with a scatterplot graph that shows the population of
each state in a particular year. The color encoding allows you to easily
see which states have the most or least populations for that year. This
allows you to view the population per year and analyze which states
need improved policies, and reasons of increase/decrease in particular
years.

7.3 Analysis
Based on our visualizations and their intended tasks, we were able to
observe some trends and outliers in the data. We further analysed the
socio-political and ecological environment during that time in those
regions, and could derive connections between the change in tiger
populations and surrounding factors:

• From our choropleth idioms, we see the decrease in population
from 2006-2010 for Madhya Pradesh, which is attributed to in-
creased urbanization and human settlements and loss of forest
area. In many of these areas, the loss in forest coincided with min-
ing activity, National and state highways development and with
disturbance caused by political insurgencies. Thus, this indicates
the need for the establishment of wildlife corridors to ensure tiger
conservation. However, Maharashtra tiger reserves saw increased
tiger colonization in the same period, and hence saw an increase
in the tiger population. [14]

• From our sequential color-encoded choropleth visualization, we
see Madhya Pradesh, Maharashtra, and Karnataka, have some of
the highest tiger populations in every period. This arises from
the fact that they also have the largest number of tiger reserves,
with 6 in Madhya Pradesh (Bandhavgarh, Kanha, Panna, Pench,

4https://bramyarao.github.io/547-Infoviz-Final/

https://bramyarao.github.io/547-Infoviz-Final/


Table 8. Milestones, Schedule and Group/Individual Contributions [KS: Kattie SepehriUD:Unma Desai, RRB: Ramya Rao Basava]

Deadline/Date of Completion Task Number of hours

October 23, 2020 Project proposal:
- Proposal write up - All members: 4
- Creating potential idiom designs in Adobe illustrator - UD: 4
- LATEX setup and writing - RRB: 4

October 30, 2020 First pass: Start initial prototype of all idioms, HTML setup.
- Idiom 1: Viz 1: Choropleth map for tiger count - UD: 2
- Idiom 1: Viz 2: Choropleth map for change in tiger count - UD: 2
- Idiom 2: Scatter plot - RRB: 2
- Idiom 3: Line plot - KS: 2
- Idiom 4: Quasi-geographic small multiples - Was not designed yet
- Idiom 5: Racing plot - Not yet started
- Idiom 6: Overall bar plot - RRB: 2
- Webpage: HTML, css and embedding figures - RRB: 8

November 10, 2020 Second pass: interactive prototype of all visualizations. Started webpage for explainer article.
- Idiom 1: Viz 1: Choropleth map for tiger count - UD: 8
- Idiom 1: Viz 2: Choropleth map for change in tiger count - UD: 2
- Idiom 2: Scatter plot - RRB: 6
- Idiom 3: Line plot - KS: 5
- Idiom 4: Quasi-geographic small multiples - Was not designed yet
- Idiom 5: Racing plot - KS: 3
- Idiom 6: Overall bar plot - RRB: 6
- Webpage: HTML, css - UD: 2

November 18, 2020 Project update:
- Introduction and related work - UD: 12
- Solution and milestones - KS: 6
- Data and Task abstraction - RRB: 3
- Review write-up of project update - All members: 4
- Prepare for peer review - All members: 3
- - LATEX writing - RRB: 3
- Idioms progress: Idiom 1, 2 - partially completed. Idiom 5 - to be completed.

November 24, 2020 Third pass: Refine visualizations and webpage. Incorporate feedback from peer review. All members: 10
December 10, 2020 Fourth pass: Incorporated instructor feedback and complete idioms, webpage.

- Idiom 1: Viz 1: Choropleth map for tiger count - UD: 6
- Idiom 1: Viz 2: Choropleth map for change in tiger count - UD: 4
- Idiom 2: Animated scatter plot - RRB: 8
- Idiom 3: Line plot with region based division - KS: 6
- Idiom 4: Quasi-geographic small multiples - RRB: 8
- Idiom 5: Racing plot - KS: 8
- Idiom 6: Overall bar plot - RRB: Complete
- Webpage: HTML, CSS, article content - UD: 10

December 10, 2020 Presentation preparation:
- Presentation slides - UD: 4, KS: 4
- Review webpage, slides - All members: 4
- Demo Video and Teaser Image - UD: 4
- Clean code, Github pages and repository setup, Readme.md file - RRB: 3

December 14, 2020 Final report All members: 15

Satpuda and Sanjay Dubri), 6 in Maharashtra (Bor, Melghat, Nave-
goan Nagzira, Pench, Sahyadri and Tadoba) and 5 in Karnataka
(Bandipur, Bhadra, Biligiri, Anshi Dandeli and Nagarhole). [14]

• From the quasi-geographic small multiples visualization, we see
states like Odisha and Mizoram have continuously decreasing
tiger populations from 2006 to 2018, while Chhattisgarh saw a
drastic decrease from 2014 to 2018 from 46 to 19 tigers. On
further analysis, the loss in Chhattisgarh is linked to poor law and
order in the state and similarly in Odisha and Mizoram, the situa-
tion remains critical with proper sampling and data unavailable,
and forest land being lost to mining. [13, 16]

8 DISCUSSION

Our interactive explainer project aims to raise awareness about tiger
conservation efforts. By providing multiple interactive visualizations,
we hope a wide range of users can benefit and enjoy from the variety
of options to interact with the data.

8.1 Strengths and Limitations
With this project, we built interactive visualizations and an informative
explainer article that is readily accessible in a website format. Our
project enables readers to see trends and outliers, and showcases data
in multiple ways to engage with a diverse reader demographic. We
also enable readers to analyze the data shown, and recommend or
review future policies for wildlife conservation with renewed insight.
Some of our idioms are interactive and others are animated to create a
more engaging explainer article. In each subsequent idiom, we tried to
overcome any limitations that challenged previous idioms to present
the data in a clear way.

Our idioms are also scalable, and can easily integrate more data if
available. They can also be used for representing similar census data
for other species, allowing experts in various fields to visualize and
analyze diverse biological data.

Our limitations include the fact that our data set was comparatively
small and not exhaustive. We would ideally have liked a global dataset
or one with data for more years. Unfortunately, this is due to the limited
amount of conservation research on tiger populations in India as the



Fig. 8. Webpage screenshot 1

Government of India started recording these numbers in 2006 with four
year intervals. We also did not manage to factor in all environmental
or socio-political factors like deforestation, urbanization or climate
change in the analysis of our data due to time constraints.

Another limitation is the size of the states in idiom 1 which can
cause a misrepresentation of the tiger population. This is a common
problem with choropleth maps and the user may immediately associate
the size of the state with the number of tigers. To counter the same,
we used a scatterplot representation to show the true magnitude of the
population. In idiom 5, one limitation is slowing down the speed of the
animation as we have a lot of different states to represent and hence all
of them are not clearly visible. While this is certainly feasible, we were
unable to find a viable solution for the same due to time constraints.
We were also unable to create inter-connected visualizations due to
complexity and time constraints, and tried to compensate for the same
by creating additional visualizations.

8.2 Future Work
For future work, we would like to perform such analysis on a global
scale, and for multiple species, which would allow wildlife experts
globally to analyze data and recommend conservation policies. We
would also like to factor in socio-political aspects like urbanization
and warfare, as well as environmental aspects and disasters into our
data, which would greatly improve the depth and extent of our analysis.
Another feature we would like to add would be live data analysis using

Fig. 9. Webpage screenshot 2

web scraping and the ability to make predictions for future population
growth.

Some improvements could be made to our existing idioms as well.
For example, idiom 1 could be transformed into a bubble plot or car-
togram where the size channel is used to indicate the number of tigers
for each state. Another alternative could be the necklace map, encoding
the total number of tigers with the size of the circles that are positioned
relative to the states in each region. Idiom 5 could also be improved
such that the speed of the animation is slowed down and the animation
runs smoother. We would also like to make inter-connected visualiza-
tions such as integrating trendline charts within the choropleth maps,
which would make it easier for readers to comprehend and analyze the
data.

9 CONCLUSION

This paper introduces a novel interactive explainer article based on
time-series tiger census data that enables readers to find trends and
analyze how conservation efforts have fared across several states in
India over time and thus provide insights on how to improve such
efforts. We use web technologies like HTML and CSS, and Python
libraries like Plotly and Matplotlib to create several engaging idioms
for the data that can also be adapted for other datasets. We hope that
analysis of such data helps highlight the need for conservation research
to provide the public with additional data sets. Additionally, our aim
is that such projects raise awareness about wildlife conservation while
also helping wildlife conservationists, organizations and governments,
analyze and improve their conservation efforts.
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