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Sharing the Planet: People and Nature

Un
it 

1

Essential Questions For This Unit
1.  What can humans learn from the  
   patterns of nature?

2.  How can we use natural resources  
     sustainably?

3.  What is humanity’s place in nature?

4.  What natural systems am I part of?
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Are Humans  
Part of Nature?
How	do	humans	fit	within	these	ebbs	and	flows	
of life? In our modern world, it can seem as if 
human society operates outside of nature. 
It is easy to eat, shop, and live without ever 
recognizing that everything that sustains us 
comes from nature. But if we look a little deeper, 
we will see that everything we use does come 
from the natural world. We may buy our fruits, 
vegetables, and bread at a grocery store, but 
the plants they came from need the sun to 
shine, photosynthesis to occur, and rain to fall. In 
addition, plants are supported by many kinds of 
bacteria and insects, whose contributions range 
from keeping the soil healthy to pollinating 
plants. Our buildings are made of wood from 
forests and minerals from many parts of the 
planet. We use fossil fuels like oil, coal, and 

 

Humans and Nature

natural gas – which come from ancient life 
forms – to make electricity and heat and cool 
our buildings. Our clothing comes from cotton –  
a plant – or synthetic materials made from 
fossil fuels. Animals also provide food, clothing, 
medicine,	and	other	benefits	 to	people.	 	Our	
global system of trade and commerce places us 
in the role of consumers who only see the sellers –  
not the producers or the ultimate source within 
nature – of the products we use. 

In many ways, humans dominate the planet. 
Our population has skyrocketed from 10,000 
individuals to over 7 billion in the brief period – 
by planetary standards – of 200,000 years.5 To 
provide food, shelter, and other goods for so 
many of us, we have altered more than half of 
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The Web of Life
Whether we notice it or not, we live within a 
vast, interconnected web of life. The sun powers 
the living things connected through this web, 
providing a constant source of energy to the 
planet. Plants capture this energy, converting it 
through photosynthesis into sugars that power 
plant growth and other processes. Animals get 
energy and materials needed to live and grow 
by eating the plants. Large predators eat other 
animals, removing weak or old animals to keep 
animal groupings strong. Scavenger animals like 
vultures and coyotes eat the remains of dead 
animals, removing carcasses from the ecosystem 
and recycling matter and energy back into the 
web. Insects pollinate plants. Bacteria keep the 
soil healthy and facilitate a surprising number 
of	life	functions	like	digesting	food	and	fighting	
disease. Decomposers like snails break down 
fallen plant matter, again recycling energy and 
materials. 

These basic relationships are repeated all over 
the world. They take many diverse forms to 
sustain life in Earth’s many different climates and 
landforms. Each local ecosystem supports not 
only its own members but also contributes to – 
and	benefits	from	--	global	systems.	This	blend	
of local and planetary relationships links all living 
things in a web. 

Physical, nonliving Earth systems play a role in 
the web of life, too. Plants exchange carbon 
dioxide for oxygen, maintaining balance in the 
atmosphere and providing an essential material 
for animal life. Water cycles around the planet 
through weather events and gravity-powered 
river	flows.	Minerals	are	pushed	up	from	Earth’s	
crust as mountains slowly form; they spread to 
low-lying lands through erosion and are taken 
up by plants. These functions and relationships 
provide life-sustaining food, shelter, air, and 
freshwater for all living things. In fact, the web of 
life can be thought of as the planet’s life support 
system.

These relationships between living and nonliving 
things have evolved over billions of years, with 
species developing specialized ways to live, eat, 
obtain shelter, and reproduce depending on the 
particulars of their surroundings and neighboring 
species. 

all land and have had some effect on 83% of 
global land areas.6 We use about one-quarter of 
all biomass – plants and animals – produced by 
the planet.7 Our heavy use of Earth’s land and 
resources crowds out other species. Yet given 
our increasingly industrialized, urban way of life, 
it is easy to overlook the fact that humans are 
only one of an estimated 10 million species living 
on Earth today.8 
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Exponential Growth 
Exponential growth is much faster than linear 
growth. It takes place when a condition 
changes at the same percent rate over a given 
period of time. For example, the water hyacinth, 
an aggressive invasive plant species found in 
many places around the world, doubles its size 
every six to eighteen days.72 This is a 100% growth 
rate during that period. Assuming a twelve-day 
doubling period beginning with one square foot 
of water hyacinth, the next graph shows the 
exponential growth of this plant.

Linear Change
Linear change means that the change takes 
place by the same amount over each time 
period. In the real world, measurements rarely 
show change that is exactly linear. However, 
by drawing a trend line, we can see that a 
straight line reasonably represents the data. 
A trend line lets us set up a model of the real 
world; simplifying actual data in this way helps 

us	fit	information	into	understandable	patterns.	
For	example,	the	figure	below	shows	that	wood	
product usage generally increased each 
decade from 1960 to 1990. Wood use increased 
by about seven million metric tons per decade. 
We can draw a straight line that approximately 
represents the data. We can use this information 
to predict that, if conditions remain the same, 
wood product usage will continue to increase 
at the same rate in the future. If conditions 
change, we can also use the graph to try to 
forecast how wood usage might change. 

Use the chart to consider the following questions:

• How much wood would you expect 
to be used 2000? 

•	 If	 wildfires	 decreased	 the	 amount	
of wood available for harvesting by 
10%, how would wood production 
likely be affected? 

• Suppose you were a forest manager 
responsible for wood harvesting. If 
actual wood production were 60 
million metric tons in 2000, how would 
the above graph help you plan?

Linear Growth of U.S. Annual Wood Product Use  
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Case Study Background Paper:  
City Drinking  
Water Supply
 
Background

A large North American city is growing rapidly, 
pressing up against the boundaries of mountains 
on one side and the ocean on the other. The 
city	needs	 to	 find	ways	 to	 supply	water	 to	 its	
growing population, while maintaining healthy 
ecosystems in the region.

You are a city planner working for this city. You 
have been asked to identify ways to meet the 
city residents’ water needs in 2020. Your goal is 
to	find	options	to	meet	the	water	needs	of	the	
city’s growing population and provide security 
against future droughts. At the same time, you 
need to keep costs down, protect ecosystems, 
and consider the needs of future generations of 
residents. 

City Water Supply

The city’s fresh drinking water supply comes 
primarily from rainfall and snowfall in the 
local mountains. Rain and snow runoff are 
collected in lakes, some of which are used as 
reservoirs, and piped to the city as needed.  
In most years, the city receives a good deal of 
rain in the autumn, winter, and spring, and has 
occasional summer rain showers. The region has 
experienced droughts in recent years, during 
which city water storage levels dropped by 15%. 
During drought years, residents have needed to 
reduce or even stop watering their lawns during 
summer to conserve water.

Residential Water Use 

City residents currently use an average of 310 
liters (82 gallons) of fresh water per day per 
person. Although residents have reduced water 
use over the past ten years, their usage level is 
still one of the highest in the world. 111  

In the future, city residents are expected to use 
the amounts of water shown in the table below.

Wastewater

Much of the wastewater from city homes is 
treated at local wastewater treatment plants. 
This treated wastewater is released into the 
ocean. 

Other Human Water Needs

Along with the growing population come more 
businesses and farms, which also will need 
more water. Energy needs will also increase; 
hydroelectric	power	plants	use	the	flow	of	rivers	
to provide much of the city’s electricity. Future 
generations will also need secure supplies of 
fresh water.

Ecological Impacts

The drought affects local ecosystems as well 
as the city population. Lower water levels can 
cause river temperatures to warm, which affects 
fish	and	other	aquatic	life.	Very	low	water	levels	
can	reduce	habitat	for	aquatic	life	and	limit	flow	
between pools of water in rivers and streams. 

Annual Water Use Table

2010

2020

2030

2040

319

382

447

551

Year
Estimated Annual  

City Water Use 
(billion liters/year)
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Learning from Nature’s Diversity

Activity Twelve

Activity
1. Make a T-Chart. In your Field Book, make 

a T-chart with the headings, “Ecosystem 
Diversity” and “Human System Diversity.” 
Leave gaps in the vertical line to add the 
subheadings,	“Benefits”	and	“Challenges”.	
See the example.

3. Brainstorm human system diversity benefits 
and challenges.	How	could	the	benefits	and	
challenges	you	identified	for	natural	diversity	
be	applied	to	humans?	What	unique	benefits	
and challenges can diversity provide to 
humans that would not apply to nature?

Field Book
1. Nature Journal: What is the largest natural 

object you saw today? The smallest?

2. Write a paragraph in response to the following 
questions: What examples of diversity do 
you see in your home, community, and 
school? Does this diversity add strength and 
resilience, or does it add challenges? How 
could diversity in your life work better to bring 
about positive change?

3. Update your Learning Links page. Consider 
your developing thoughts on the importance 
of biodiversity and ways humans could apply 
its principles to social systems. Add any new 
ideas to your Learning Links page; add 
arrows to link your thoughts with earlier ideas. 
Use colored pencils to highlight key ideas or 
connections.

4. Update your Questions page with any new 
questions about biodiversity and human 
diversity.

2. List ecosystem diversity benefits and chal-
lenges. Based on your reading, discussions, 
and	activities,	list	the	benefits	to	ecosystems	
and species that biodiversity provides. Then 
list any challenges you can think of that are 
created by ecosystem, species, or genetic 
diversity.

Ecosystem 
Diversity

Human System  
 Diversity

Benefits

Challenges




