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What is biodiversity?

The variety in living organisms

Differences between plant/animal species

Differences in how many organisms live in an 
area

Differences in how organisms interact with 
their environment

We can see differences in

Genetics of specific organisms

Individual of a population of 1 species

Different species in a community

Ecosystems in different locations

Presenter Notes
Presentation Notes
Compiled definition: Differences and variability in the presence/abundance of living organisms and their interactions with their physical environment, from the genetic level to the ecosystem level. Measurable metrics include species richness, evenness, dominance, and rarity.  

Genetics: Molecular instructions that tell your body what to look like and how to function
Population: A group of organisms of a single species living together
Species: Smallest categorisation of organisms
Community: A group of many populations living together
Ecosystem: All the biotic and abiotic factors included in an environment

 




How do we measure it?

Richness
Number of species in 

a certain place

Dominance/evenness
How common or evenly 
spread the individuals of 

particular species are 
throughout the area

Biomass
The combined mass 
of all organisms living 

in an area

Density
Number of 

individuals/species living 
within a certain area

Rarity
The presence or 
absence of rare 

individuals

Presenter Notes
Presentation Notes
"Individuals" can mean a certain gene, set of genes, species, etc

Species are most commonly how biodiversity is monitored, especially in species richness (counting the number of species in an area).






The number of species 
in a certain place

Species Richness

ClipArt Library

Presenter Notes
Presentation Notes
Ask students to calculate species richness 
2 trees
2 birds
1 bunny
Species richness = 3

y



How common or evenly 
spread the individuals 
of particular species 
are throughout the area

Dominance/ 
Evenness

ClipArt Library

Presenter Notes
Presentation Notes
Ask students to talk about dominance/evenness
7 birds
1 tree
1 bunny
Birds are dominant, speciess are not even





The combined mass of 
all organisms living in 
an area 

Biomass

ClipArt Library

800 kg

1 kg

2 kg

Presenter Notes
Presentation Notes
Ask students to calculate biomass
2 oak trees: 800 + 800 = 1600 kg
2 magpies: 1 +1 = 2 kg
1 bunny: 2kg
Overall: 1600 + 2 + 2 = 1604 kg
More biomass means larger/more species (this is good)





Density

ClipArt Library

Number of 
individuals/species living 
within a certain area 

1 km

1 
km

Presenter Notes
Presentation Notes
Assume forest is 1 km^2
5 individuals/1 km^2
3 species/1 km^2



The presence or 
absence of rare 
individuals 

Rarity

ClipArt Library

Presenter Notes
Presentation Notes
Species are usually rare because they have specific requirements for their habitat (ex. They are less tolerant to human trampling than others).
If you see rare individuals, that implies that the environment can support them, which usually means a healthier and more stable environment.






What does our data tell us?

ClipArt Library

Presenter Notes
Presentation Notes
High species richness, even spread of species, high biomass, high density, and high rarity are usually indicators of good biodiversity.



Calculating Tree Biodiversity

4 oak trees      6 elm trees 5 pine trees

  Least dominant    Most dominant      Overall pretty even

8000 kg oak + 9000 kg elm + 12500 kg pine = 29500 kg trees

15 trees in 100 sq km = 15% of that area is trees

Common tree                 Common tree                  Common tree

Richness: 

Dominance:

Biomass:

Density:

Rarity: 

Presenter Notes
Presentation Notes
Richness: 4 oak, 6 elm, 5 pine trees in last slide
Dominance: Least oak trees, most elm trees, but overall nearly the same amount (pretty EVEN)
Biomass: Assume oak trees are 2000 kg, elm trees are 1500 kg, and pine trees are 2500 kg
    (2000 x 4) + (1500 x 6) + (2500 x 5) = 8000 + 9000 + 12500 = 29500
Density: Assume forest in last picture is 100 sq km
      (4 + 6 + 5)/100 = 0.15 = 15%
Rarity: Oaks, elms, pines all fairly common, so no rare trees in this forest.






What does our data tell us?

ClipArt Library

Presenter Notes
Presentation Notes
Sometimes, a few indicators point toward a healthy ecosystem/variety of good biodiversity, and a few point the opposite direction, requiring us to figure out which indicators can be more important
Left – 3 types of trees, 3 types of birds, 1 bunny, 1 deer
Right – Lots of 1 type of tree, lots of 1 type of bird, 2 of another bird, 2 bunnies
We would call the left forest more biodiverse because there is more VARIETY. The different species all fulfill different roles in the forest, helping the forest function to its full capacity.

Left forest - 



Calculating Forest Biodiversity

ClipArt Library

2 oak 
trees

2 elm 
trees

2 pine 
trees

2 great tits

1 robin 

1 magpie

1 rabbit
bunny

1 deer

8 oak trees

16 robins

1 bunny

Presenter Notes
Presentation Notes
Sometimes, a few indicators point toward good biodiversity, and a few point the opposite direction, requiring us to figure out which indicators can be more important
Left – 3 types of trees, 3 types of birds, 1 bunny, 1 deer (species richness of 8 species, all very even)
Right – Lots of 1 type of tree, lots of 1 type of bird, 1 bunny (species richness of 3 species, not very even (robins dominate)
We would call the left forest more biodiverse because there is more VARIETY. The different species all fulfill different roles in the forest, helping the forest function to its full capacity. Higher species richness on left, more evenness of species, biomass and density is probably the same (both have lots of living organisms), and right has very common species (maybe slightly more rare on left?).

Left forest - 



Why do we 
monitor 
biodiversity?

To make sure ecosystems are healthy and happy

Plants and animals provide us with food, fresh 
water, and medicines

Plants buffer against climate change

To prevent animals from going extinct

To preserve and prevent damage to ecosystems 
from human activities and climate change

Presenter Notes
Presentation Notes
All life depends on all other life (animals eating plants, fungi decomposing animals, etc), so to have a healthy , properly functioning ecosystem, we need a wide variety of organisms that help the environment in different ways.
Organisms support our own lives!
Plants clean the air, buffer against rising temps, mangroves/corals prevent erosion from sea level increase
Species are going extinct very rapidly- about 25% of all species are at risk of extinction







How can we protect biodiversity?

STRENGTHEN OUR 
RELATIONSHIP WITH NATURE 

AND LIVING ORGANISMS

PRESERVE NATURAL 
ENVIRONMENTS

MAKE PROTECTED AREAS FOR 
THREATENED SPECIES

ENCOURAGE USE OF 
RENEWABLE ENERGY 

SOURCES, NOT FOSSIL FUELS

RAISE AWARENESS OF THREATS 
TO BIODIVERSITY!

Presenter Notes
Presentation Notes
Better relationship with nature means we have a better understanding of it and how it changes, we care more about protecting it
Making natural habitats into conservation areas, limiting/stopping deforestation, fewer agricultural fields, etc
Habitat destruction removes homes for animals and removes important plants that stabilise the environment
Making conservation areas allows threatened species to increase their numbers again, making them less at risk
Fossil fuels are causing climate change, which removes habitats and hurts ecosystems
Using wind/sun/geothermal energy is more sustainable and won't exasperate climate change






What will we do in this set of activities?

Look

Look at variety in 
our plant, insect, 
and bird 
populations

Learn

Learn about the roles 
of plants, insects, 
and birds in their 
environment

Measure

Measure 
populations, changes 
within them, and 
interactions with 
their environment

Explore

Explore our local 
biodiversity!



What will 
we learn in 
this set of 
activities?

How to take clear and informative notes

New ways to collect data

How to present our data visually

What biodiversity is and what that means in our local 
environment

How to use indicators to estimate biodiversity

Why our local biodiversity is important and how to 
protect it
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