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Population growth
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Population growth

* The damages caused by invasive species are
proportional to their population

e The population of most living organisms follows a logistic
growth curve

e Some species follow linear growth curves, but
exponential growth is uncommon
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Population growth
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* Logistic growth: i =bN,|1- b ]
dt ¢ N
* where b = the proportlona growth of the population, N,
In one year Logistic Curve
* N, = population
at time t
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Later growth
approaches zero

* N, = carrying
capacity of the
population

Early growth
is rapid .
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Population growth

e With the same initial population, as b increases,

the population reaches carrying capacity more
q u |Ck|y Invasive Population - Logistic Growth Curve

12,000

10,000

8,000

6,000

Population (n)

O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Year



Population growth
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Estimating avoided damages
from changes In the population
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Total Population

1,000,000
— Do nothing

e

900,000

— Manage IAS te = 190,000

800,000
700,000
600,000
- Difference = 720,400
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$300,000,000

$250,000,000

$200,000,000

$150,000,000

Total damages / year

$100,000,000

$50,000,000

$0

Total Monetary Damages

Do nothing

Manage IAS

e

- Benefit of mana

anagement = $8.7 million

ment = $211.1 million

f management
= $44.0 million
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Population growth of jumbees
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* Current population (N,) = 150
e Carrying capacity (N.,) = 300
* Proportional growth rate (b) = 0.23
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Population

Jumbee Population by Management Option
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Option [N ol b [N Max

Do Nothing
Diversion Channels
Shoes Outside

Heaps of Rice

150

150

150

150

0.23

-0.2

0.02

0.05

300

300

300

300



