Biodiversity and Ecosystem Services

Essential Question

Why do people depend on diverse
ecosystems?
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What Is Biodiversity?

e Biodiversity: the variety of
life

e Genetic: variety of genes
In a species

® Species: variety of
species in an area

e Ecosystem: variety of
ecosystems in a region

Genetic diversity

Species diversity

Ecosystem diversity
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Measuring Species Richness

® Species richness:
number of different

species

e Count species, not

Individuals

e Compare areas of the

same size
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Ecosystem Services

Ecosystem services: benefits that people get from ecosystems

e Benefits that people get

g 3 (
from ecosystems Provisioning Regulating
goods taken from nature control of natural processes
| I - food, fresh water, flood control, water cleaning,
¢ P rovisionin g ) fOOd ! Wate r’ ti?!?ber,r?nsed\?::?nzrs climate regulation
timber . ES
: f ™) s
e Regulating: floods, water Supporting Cultural
. . processes other services need non-material benefits
quality, climate RN .
nutrient cycling, recreation, learning,
soil formation beauty, spiritual value
® Supporting: nutrient - A

cycling, soill

e Cultural: recreation,
learning, beauty
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Diversity and Stability

Sample data modeled on grassland drought experiments

¢ Adrought tests a o 100 L normal year = 100%
community g;:j a0 L 789%

® Plots with more species §§ . ag% =
lost less biomass é% 401 _35%

e Species tolerate different i Zz'

. T > 2 8 16
Condltlons Number of plant species in the plot

e Diverse communities
tend to recover better
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Services Have Real Value

e Many crops depend on
animal pollinators

e Forests help filter water
for cities

e Protecting nature can
cost less than replacing
it

1 Depend on animal pollinators to some degree

1 Do not depend on animal pollinators

115 leading | 87 crops (76% 28 crops
food crops Ps ) k)
Production volume | about 35% about 65%
of all food crops
0 20 40 60 80 100
Percent
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Example: Lawn or Meadow?

A student surveys two 10 m x 10 m plots. Find the species richness of each
plot and the number of individuals. Which plot has more species? Which has
more individuals?

Lawn species Count Meadow species Count
Kentucky bluegrass 170 Little bluestem 38
White clover 22 Purple coneflower 26
Dandelion 8 Black-eyed Susan 20
Yarrow 16
Goldenrod 12
Aster 8
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Example: Drought and Recovery

Two grassland plots, one with 1 or 2 species and one with 16 species, were measured
before, during, and after a drought in year 3. Which plot lost more biomass? Which
recovered more? Write a claim, evidence, and reasoning.

drought
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40 38%

Plant biomass
(% of the pre-drought amount)

—e— Low diversity (1 or 2 species)
—= High diversity (16 species)
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Example: A City's Water Supply

The model compares a city's water supply when its forested watershed is intact and
when the forest is cleared. Use the model to predict what happens to the water
reaching the city if the forest is cleared. What might the city have to do?

Forest intact

Forestt_ed watershed: (_:Iean water flows City gets clean
roots, soil, and microbes — into streams and e Py
: : ; drinking water
slow and filter rainwater the reservoir

Forest cleared
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Dirtier water: the city
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Big Ideas

Biodiversity includes genetic, species, and ecosystem diversity
Species richness is the number of different species

Diverse communities tend to resist and recover from disturbance
Ecosystem services: provisioning, regulating, supporting, cultural

Protecting ecosystems can cost less than replacing their services
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