
Explore four impacts of climate change—sea level rise, higher air 
and ocean temperatures, changing rain patterns, and ocean 
acidification— that can cause major damage. Learn how 
ecosystems and human system services are affected by these four 
impacts, and explore how climate adaptation strategies can 
reduce the damage caused by climate change. 

This concluding interactive from the Pacific Islands Climate 
Education Partnership and WGBH builds on two prior 
interactives, Carbon Dioxide and the Carbon Cycle and Earth's Energy 
Flows and Climate. All interactives are available online at http://
pcep.prel.org/resources/?collection=interactives 

Background Essay
As described in the interactives Carbon Dioxide and the Carbon 
Cycle and Earth’s Energy Flows and Climate, human activities 
have affected Earth’s carbon cycle in ways that trap more thermal 
energy (heat) within the Earth system. The resulting higher global 
temperature is one of the major climate change impacts that are 
caused primarily by human combustion of fossil fuels (oil, natural 
gas, and coal). 

Higher air and ocean temperatures, generally known as global 
warming, pose threats to many species and ecosystems. Over the 
past 2.6 million years, freezing temperatures have been the major 
climate challenge to Earth’s organisms. During that time period, 
temperatures have generally been much colder than during the 
past 10,000 years, and ice covered vast areas of the planet. As a 
result, many organisms have evolved to be much more adapted to 
conditions that are colder than the present rather than warmer. 
In particular, ecosystems in the tropics, such as coral reefs, tend 
to be especially sensitive to warmer temperatures. 

In addition to global warming, this interactive also focuses on 
three other climate change impacts. Like global warming, two of 
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Discussion Questions 

Explore the interactive and then 
consider the following:  

What are the four climate 
change impacts that are 
highlighted in the interactive, 
and how are climate change 
impacts the same or different 
where you live? 

Why is ocean acidification 
sometimes called the evil twin of 
global warming? 

What are important ecosystem 
services where you live, and how 
are they being affected and/or 
projected to be affected by 
climate change impacts? 

What are important human 
system services where you live, 
and how are they being affected 
and/or projected to be affected 
by climate change impacts?  

What kinds of adaptation 
strategies may be most 
important where you live?
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these impacts are caused by the extra thermal energy that is 
trapped within the Earth system—rising sea levels and changing 
patterns of precipitation. 

Higher temperatures cause ice in mountain glaciers and polar ice 
sheets to melt, and this melted water flows into the ocean. In 
addition, warmer liquids and solids almost always take up more 
space than when they are colder. Both of these factors—melting 
ice and thermal expansion—cause the ocean to have more 
volume, resulting in a rise in sea level. Rising sea levels are a very 
significant hazard especially for islands and for coastal areas.  

The extra thermal energy in the Earth system also causes changes 
to the water cycle that are difficult to predict. The general 
prediction is that wet areas will become wetter, increasing the 
dangers of floods and landslides, and that dry areas will become 
dryer, increasing the dangers of droughts and fires. 

A fourth climate change impact is not related to the trapping of 
thermal energy. Higher amounts of carbon dioxide in the air 
result in higher amounts of carbon dioxide dissolved in ocean 
water. This dissolved carbon dioxide forms a weak acid, changing 
the ocean’s acid-base chemistry. Earth’s oceans have already 
become about 25% more acidic due to human activities that emit 
carbon dioxide. Ocean acidification, the scientific term for this 
impact, poses a significant threat to the many marine organisms 
that have carbonate shells. Since many of these organisms, such 
as corals and photosynthesizing plankton, perform vital functions 
for ecosystems, even non-shelled marine organisms are 
endangered by ocean acidification.

Each of these four climate change impacts poses different 
challenges for ecosystems and human communities. One set of 
solutions, often called mitigation, focuses on activities that 
reduce the amount of human-emitted greenhouse gases and 
thereby reduce the amount of climate change. Another set of 
solutions, often called adaptation, focuses on activities that help 
reduce the damages to ecosystems and human communities from 
the climate change impacts that are already happening and are 
projected to increase in severity in the future. These two sets of 
solutions work together, and both are necessary to help protect 
ecosystems and human communities. 
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Teaching Tip 

Ask students working in groups 
to engage in research projects 
related to climate change 
impacts that are most relevant to 
where they live. Students should 
evaluate which climate change 
impacts are of the most concern 
in the short term (now and the 
next 10 years) and the longer 
term (e.g., the next 50 years).  

They should then prepare a 
presentation that can be given to 
school and/or adult groups, and 
highlight positive actions that 
students and/or communities can 
do to reduce the damages from 
climate changes (“climate 
adaptation”) or reduce the future 
amount of climate change 
(“climate mitigation”).  

The emphasis should be on 
actions involving people working 
together on a broader scale 
rather than on individual actions 
on a narrowly focused scale.  


