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The African Black Rhino

● A subspecies of Rhino Native to Eastern Africa, 
having a specifically dense population in Kenya and 
Tanzania

● Current population stands at 6 421(STR organization)
● One of two Rhino species found in Africa, making its 

conservation incredibly significant
○ Both Rhino species have seen an increase in 

population sizes thanks to successful 
conservation efforts(WWF)



Why the African Black Rhino?
● In 1970, Black Rhino populations soared, at a natural population rate of 37800

Rhinos
● In 1995, the Rhino population reached an all time low of 2 410 individuals - a 

population decrease of 96% - due to the ivory trade and the value of their tusks
● In 1995, their protection began: ivory hunters were heavily penalized and 

countries came together to employ protectors throughout the parks in order to 
ensure that the species would not go extinct

● After the beginning of their protection, the Rhinos have been steadily increasing 
in population size - as of late, there are 6 421 Black Rhinos throughout the park

Why the specific subspecies: 
● Some sub-species have not felt the same protection as the Black Rhino, leading 

to their eventual extinction. Focusing on the population growth of one specific 
subspecies is more realistically quantized



African Black Rhino conservation has been, to a large extent, succesful 
since its implementation in 1995. I have therefore chosen this animal to be 
the subject of my investigation, to quantize how these continuous 
conservation efforts can have proven succesful, and how Black Rhino 
populations will continue to change in later years, granted their protection 
continues



Our World in Data. “Black Rhino Population.” Estimated Number of Black Rhinos, ourworldindata.org/grapher/black-rhinos?tab=table&time=earliest..2012. Accessed 12 Dec. 
2024. 



The General Equation

Further solving and mathematical theory behind this can be found in supplementary material



Assumptions necessary for the given calculation

● Assuming the given data is accurate:
○ Rhinos are wild animals, and completely accurate population estimates can be difficult to assess. This 

project assumes that the given data is correct

● Assuming the Carrying Capacity of Black Rhinos is 37 800:
○ True carrying capacity is difficult to assess, as there is no correct measure of it. The largest recorded 

Black Rhino population, before their poaching and population decline, was recorded to be 65 000, and 
therefore this is a fair estimate to carrying capacity. It is also important to note that changing 

● Assuming there are no external barriers to Rhino populations:
○ This is a key limitation of the mathematical model: the unpredictability of populations. Poaching and 

the ivory trade is just one factor effecting the population size of Rhinos, and today the threat of habititat 
damage due to global warming, enviornemental degradation, disease, and a variety of unpredictable 
variables may threaten population sizes. This mathematical model assumes that these variables are 
negligible, which does not reflect the reality of population fluctuations



Solving for constants a and L

Maximum growth capacity, L, or carrying capacity is 

the maximum population which a habitat can sustain, 

and is a naturally occurring phenomena.  For the sake 

of the investigation, it is assumed that the maximum 

growth capacity of the Black Rhino is 37 800.  This 

is a fair assumption because that was their maximum 

recorded population before they faced natural threats 

and became subject to the ivory trade and poaching. 

However, it must be noted that 37800 is only an 

assumption and the true maximum carrying capacity 

may vary far from this assumption.

 Therefore, 

 L = 37800

 a is a constant specific to the formulae, and therefore can be 
found simply by plotting two data points from the observed data. 
To find a, I plotted the first given data plot, the year 1995 at 
which: 

t = 0

P(t) = 2354

From these data points I was able to find:

Further working can be found in the essay and supplementary material.



Solving for k
The constant, k, in the general equation represents the growth 
constant of population growth. Similarly to finding the 
constant a, the k constant must be worked through 
backwards-working the general equation. As a result of the 
external factors effecting Rhino population growth, the k-value 
varies slightly for each year: as seen through the k - value row 
of the diagram to the left. To ensure maximum accuracy, I took 
the mean of each calculated k-value, to find the most general 
value. Although the difference between k-values is relatively 
small to the final values of the equation, it is crucial to be as 
accurate as possible. The full working for k can be found 
within the project. The man of the found k-values is found to 
be: 



Inserting the found constants gives us: 



D
P(t) vs Raw Data



The significance of this data: 
● It is important to note that each given value for P(t) is rounded to the nearest whole 

number, as population size represents discrete data, meaning it can only be in 
integers

● The data has a mean average error of ±369.3 rhinos, which is a relatively significant 
error compared to the population sizes themselves
○ This error is due to the limited ability to mathematically account for biological 

factors effecting population sizes. Rhinos, being wild animals, are subject to 
significant and unpredictable events effecting their population rate, which is a 
major limitation of the model as explained under the “assumptions” slide

○ If population sizes were to be experimentally regulated however, in a 
controlled system, this model would provide relatively accurate predictions of 
future population growth and therefore this model holds reliable, its limitations 
taken into account



The results
P(t) function graphed using DESMOS 
calculator



Graphical Analysis of the Data: the rate of change

● Graphing the curves derivative, P(t)’ shows us how the rate of 
population growth changes over time

○ This is a major benefit of choosing the population growth 
model to map growth as opposed to an exponential model 
which does not take into account the changing population 
growth over time

● As seen from the data, there occurs a point of inflection at t ≈ 57, 
signifying that there is a maximum change in the population 
growth, and from this point onwards, t > 57, population rates begin 
decreasing as populations are hit with limitations from the carrying 
capacity

● This resembles natural phenomenon: fast growth can only be 
sustained until the resources from habitats become relatively 
depleted



The beauty of this population model & moving forward

Data on animal populations is crucial to understanding how species can be protected. This 
mathematical model provides a basis for calculating the worth of conservation of 
critically endangered species, as it provides clear and accurate estimates of projected 
population growth which acts as a reminder of the importance of preserving our planets 
biodiversity. With the right data, this model could be easily adapted to any species of 
animal to estimate future population values. This model could also be used to estimate 
extinction dates in the case of an animal having negative population growth, which could 
help foster worldwide responsibility and create a sense of urgency to protect the species in 
critical endangerment. This mathematical model is vastly applicable and reliable, and 
therefore should be used as a basis for arguing in favor of animal conservation and 
protection, despite its limitations. 


