Projecting the population growth of o
African Rhinos granted their protection in
Africa continues using logustl:‘growth

curves

The African Black Rhino

o A subspecies of Rhino Native to Eastem

Africa, having a specifically dcrse
population in Kenya and Tanzania

o Current population stands at 6 421(STR
organization)

o One of two Rhino species found in Africa,
making its conservation incredibly
significant

o Both Rhino species have seen an
increase in population sizes thanks to
successful conservation efforts(WWF)

*and the vaiue of ther tusks
In 1995, their profecion begax
penalized and countnes came I

g protection, the Rhinos
steadily increasing in population size - as of &
Black Rhincs throughout the park

Why the specific subspeces:

® Some sub-species have not felt the same protection as the Black
Rhino, leading to their eventual extinclion. Focusing on the population
growth of one specific subspeces is more realistically quaniized

~ conservation efforts can h:'\irle proven succesful, and hoy

Figure 1- raw data

O Workd in Data. “Black Rhino Population ™ Ertimated Number of Black Rbinas,

to notcjihialighanging

] ;
igrs t10.Rhing populations:
MItAtion 6 the mathiématical model: the unpredictability of
populations. Poaching and the ivory trade is just one factor effecting the i
population size of Rhinos, and today the threat of habititat damage duc to glob
: cmental degradation, disease, and a varicty of unpredictable
fBopulation
ible, which does not reflect the reality of population

Solving for constants @ and L

RGeS TR ais a constant specific o the formulae, and
capacity is the maximum population which a therefore can be found simply by plotting two dt
points from the observed data. To find a, I plofie

the first given data plot, the year 1995 at which:

habitat can sustain, and is a paturally occurrmg
phenomena. For the sake of the investigation, it
is assumed that the maximum growth capacity
of the Black Rhino is 37 $00. This is a fair

assumption because that was their maximum

=0

P() = 2354
recorded populatian before they faced patural

From these data points [ was able to find:
threats and became subject to the ivory trade

37800 _

and poaching. However, it must be noted that as T~ 1=a
37800 i only an assumption and the true

maximum carrying apacity may vary far from

this assumption. @ = 15.057774

Therefore,
L=37800 Funher working can be fourd in the essay and
P ——

Solving for k [

The constant, & in the general equation |
|
[ @ | = | rcprescois the growth constant of population
“ growth. Similarly to finding the constant a, the
constant must be worked through
‘backwards-working the general equation. As a
result of the extemal factors effecting Rhino
‘population growth, the k-value varies slightly
cach year- as scen through the k - value row o!
6% diagram to the left. To ensure maximum
accuracy, 1 ook the mean of cach calculated
Jevalue, to find the most general value. Althou
he difference between k-values is relatively
small to the final values of the cquation, itis
crucial to be as accurate as possible. The full
working for k can be found within the projc
The man of the found k-values s found to be:
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P(1) vs Raw Data |
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= 3692857140 = 3693

The results

|

- = = [~ P(y) function graphed using.
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2 mean average error & 05, which is a
relativelySignificant error compared to the population sizes
2 U1cn\§e[vés. = \
O X This error is due to the limited ability to mathematicatly”
ccount for biological factors effecting population sizes,
Rhinos, being wild animals, are subjcct to significant aﬁg
Ainpredictable’tvents effecting their population rate, whych is a
"hajor limitatlon of the model as explained under the \‘4‘3‘\
“assumptions’ slide Y
If population'sizes were to be experimentally regulated
however, in'a controljed system, this model'would provide
relatively accurate prediclions of future population growth and

therefore this model olds reliable, its limitations taken jnto
account X .

o
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The beauty of this population model & moving I‘or\vn)d

; Data on animal‘papulations is cnicial to: undesstanding how sp
be protected. This mathegiatical mode)
the worth of conserition of
provideSclear and ni‘cumlc (S
whichacts as a reminder of 6
biodiversity. With the right dita, ifis modef il
any species of animal to estimate future popul
could also be used 1o estimate extinction dat

Uie casSBPER animf
having negative popul

ation growth, which couldWelp foster worldyfdls
responsibility and create a sense of urgency to

cnitical endangerment. This mathematical model is vastly appliéable

and reliable, and therefore should be used as a basis for :lmulvk in

favor of animal conservation and protection, despite its limviafiges
V.
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1995 0 5
= The General Equation
1999
2001 6
2008 10
L
2007 12 PO =1
2009 14
2010 15 4850
212 7 848 P =population
21 18 5250 e=yers
22015 20 5214 , Lak Sh
2017 2 | 5496 |
21 2 | 6195 |
202 z l 6195 Further solving and mathematical theory behmd this can be found m supplementar:
material
m 3 | a5 |

Inserting the found constants gives us:

P(t) =

AW

PO =L

14ae™

37800
1+14,93033135¢ ™" #705758644¢

Graphical Analysis of the Data: the rae
of change
*  Graphing the curves denvative, P(t)" shows us hoy
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 doe
not take into account the changing populatic
growth over time
AS seen from the data, there occurs a point of
mflection 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 cQuTying capacity
This resembles natural phenomenan: fast growth ¢
only be sustained until the resources from habitats
become relatively depleted:
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