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Abstract

While the technologies of the Information Age have produced stag-
gering amounts of data about people, they are by and large failing
the world’s wildlife. Even the simplest and most critical piece of
information, the number of animals of a species, is either unknown
or is uncertain for most species. Here, we propose to use images
of wildlife posted on social media platforms, together with animal
recognition software and mark-recapture models, to estimate pop-
ulation sizes. We show that population size estimates from social
media photographs of animals can produce robust results, yet more
work is needed to understand biases inherent in the approach.
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1 Introduction

Of the 8.7 Million terrestrial species which are estimated to exist
on earth, humans have discovered and described a mere 14% [17].
The International Union for Conservation of Nature (IUCN) Red
List of Threatened Species™[23] is an internationally recognized
official body for tracking conservation status of species across the
world [25]. TUCN currently maintains and tracks conservation
status of over 79,000 species. Of those, over 23,000 species are
threatened with extinction [13, 25]. The Living Planet report, the
most comprehensive effort to track the population dynamics of
species around the world, includes 10,300 populations of just 3,000
species [10]. Such scarce data make it exceptionally difficult to
assess some of the most pressing problems in conservation - how
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healthy are wildlife populations, and are our conservation manage-
ment actions having a positive effect? Answering those questions
is impossible without leveraging computational tools - the opera-
tional and financial burdens of large scale censuses sharply limit
their use. Today, one of the most abundant sources of information
about wildlife are images, taken by scientists, trail cameras, field
assistants, tourists, and opportunistic photographers. The latter
two image sources are available only if the photographs are shared,
directly with the scientists or publicly with the world. A promising
solution to tracking wildlife populations at large spatio-temporal
scales is to turn to an opportunistic form of citizen science: mining
publicly available social media photos of animals.

The current era is marked by extensive use and influence of
social media platforms in our day-to-day lives. The proportion
of total world population active on social media has seen a sharp
rise in the past five years and is likely to rise up to 2.67 billion by
the year 2018 [8]. One of the primary activities on social media
is sharing images; over 3 billion images are uploaded and shared
on various social networks every day [14]. While most of those
images do not pertain to wildlife, the amount that do still dwarfs the
information available from standard scientific surveys. However,
combining these new sources of data with traditional population
and range models is not straight-forward. In this paper, we discuss
how accurately can we estimate population of Grevy’s zebra (Equus
grevyi) from images that are scraped from Flickr! and demonstrate a
proof of concept approach for using social media images for wildlife
population estimates.

2 Methods
2.1 Estimating population of wildlife species

A standard method of estimating population of a wildlife species
is using the Mark-Recapture approach [6, 22, 24]. Typically, it
proceeds in two stages. First, some number of animals are captured
and these animals are marked with some kind of unique identifiable
marking. At the second stage, considered to be independent of the
first, another set of animals from the same population is captured
and of those some already have been marked in the first stage.
The simplest mark-recapture approach assumes that the ratio of
animals with initial markings to the number of animals captured
in the second sample has to be proportional to number of animals
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