Today | Learned About Climate Impacts

“We were very much interested in what climate change is going to
do to the availability of water. Would the region experience have

more water in the future or less water?”

Professor Elfatih Eltahir, MIT Department of Civil and Environmental Engineering
TiLclimate podcast: Today | Learned About Climate Impacts
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Climate Change and Precipitation

As we burn fossil fuels like coal, oil, and natural gas and cut down forests, we release
carbon dioxide (CO,) into the atmosphere. This CO, acts like a blanket around Earth,
trapping heat. Trapped heat is warming Earth, the ocean, and the air. Overall, the world is
getting warmer. We can explain and model observed temperature changes around the
world with this understanding.

> Recent Precipitation

But how does a warmer Earth affect precipitation? o & Changes (1901-2018)

The effects are complex, since global weather / . (Percent Change)
patterns are complex. Today, you will play a Yy o M
simplified game to explore some changes to 7

precipitation.

As you can see in the map, precipitation changes Xeod/ 1§ L L Sk
do not affect all regions in the same way. Some & A {;
areas have gotten wetter, while others have R/ ¥
become drier.
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Temperature image: NOAA Climate.gov https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature

Precipitation image: 4th National Climate Assessment, Chapter 2 https://nca2018.globalchange.gov/chapter/2/
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Observed Precipitation Changes (1901-2018)
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Temperature image: NOAA Climate.gov https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature
Precipitation image: 4th National Climate Assessment, Chapter 2 https://nca2018.globalchange.gov/chapter/2/
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Water Cycle Game

Each participant (other than the leader and timekeeper) is a cloud. The objects are water
droplets. Each cloud should choose a pattern to walk around the space, which they will
repeat throughout the activity. A leader reads the text in the boxes, and the clouds follow

the directions. A timekeeper sets the clock for each stage.
Look at the distribution of water droplets around the space. What are the patterns?

Water Cycle Without Climate Change (4 minutes)

Human civilization as we know it has developed over the past 10,000 years, since the
end of the last ice age. This time period has had a very stable climate.

You are a cloud. As you move around, if you see a body of water, pick up one water
droplet. This is evaporation.

If you have ten water droplets, walk three steps and then rain your water back down
on the Earth. You may choose whether you rain all your water into one waterbody or
spread it on the land between waterbodies.

Change in Precipitation Intensity (4 minutes)

As the lower atmosphere becomes warmer due to heat-trapping gases in the upper
atmosphere, evaporation rates go up.

If you see a body of water, pick up two water droplets at a time.

If you have ten water droplets, walk three steps and then rain your water back down
on the Earth. You may choose whether you rain all your water into one waterbody or
spread it on the land between waterbodies.

Change in Drought Severity (4 minutes)
Warmer temperatures also dry out the land, increasing drought.
If you see water that is not in a body of water, pick up one or two water droplets.

If you have ten water droplets, walk three steps and then rain your water back down
on the Earth. You may choose whether you rain all your water into one waterbody or
spread it on the land between waterbodies.

Note where the water droplets ended up at the end of the game.
Are there any major changes in patterns of distribution?
How many clouds ended the game with water droplets in their cups?

How many had just rained?

Images from NASA Earth Observatory https://earthobservatory.nasa.gov/features/Water
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Water Cycle Game: The Science

Each of the changes modeled in the game are based on actual observed and modeled
changes in global precipitation patterns.

Change in Precipitation Intensity

More rain falls in short amounts of
time today than in the past. In other
words, there are longer periods

. with little precipitation, followed by
large single storm events.

How does this change in pattern
affect how water is used and
handled around the world?
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Change in Drought Severity

Through the 1900s, droughts
increased in some areas (Sub-
Saharan and Southern Africa,
eastern Brazil, Iran) while they have
decreased in others (western
Russia, south-eastern South
America, Scandinavia, southern
United States).

How do shifts in drought patterns

. Change in Palmer Drought Severity Index (1900-2002)
affect farming and water use? —— , ! I

Discussion Questions
* How accurately did the game model these two precipitation changes?

+ What other precipitation changes might you expect with a warmer Earth? (Consider
seasonal ice-melt, for example.)

* In your own words, describe how higher concentrations of carbon dioxide in the
atmosphere lead to larger rainstorms.

* In your own words, describe how higher concentrations of carbon dioxide in the
atmosphere lead to droughts.

Images from NASA Earth Observatory https://earthobservatory.nasa.gov/features/Water
The Palmer Drought Severity Index has a range from -10 (extreme drought) to +10 (extremely wet.)
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Change in Palmer Drought Severity Index (1900-2002)
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Images from NASA Earth Observatory https://earthobservatory.nasa.gov/features/Water
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“A lot of what motivates my research is to inform people at the local
level about things that they care about, so that they participate in
the formulation of the policy based on science rather than based on
misinformation.”

Professor Elfatih Eltahir, MIT Department of Civil and Environmental Engineering
TiLclimate podcast: Today | Learned About Climate Impacts

Think Globally, Act Locally

As we burn fossil fuels like coal, oil, and natural gas, we release carbon dioxide (CO,) into
the atmosphere. This CO, acts like a blanket around Earth, trapping heat. Trapped heat is
warming Earth, the ocean, and the air. Overall, the world is getting warmer. But Earth’s
climate system is complex, which means that the exact impacts of this warming vary by
location - some areas getting drier while others flood more often, some places getting
hotter while others have more variable and unpredictable temperatures.

Action on climate is also a split between the global and the local. The heat-trapping gases
released in any one place affect the whole world. To protect people and places around the
world from harm, changes must happen at the local and regional level. Leaders and
communities in towns, cities, counties, states, and countries are all contributing to action
on climate change.

Local Climate Hazards and Solutions

According to the National Oceanic and Atmospheric Administration, there are five steps to
Climate Resilience. Today, you will participate in steps 1, 2, and 3 of this process.
Depending on your class and time, you may move into steps 4 and 5, using the guidelines
at https://toolkit.climate.gov/

Explore Hazards

Assess Vulnerability and Risk
Investigate Options
Prioritize and Plan

Take Action

vk N

Image from the US Climate Resilience Toolkit, https://toolkit.climate.gov/
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Step 1: Explore Hazards

The list of climate impacts around the world is long and can seem overwhelming. Not every
impact is happening in the same way (or at all) in every place. For each region, there are a
smaller number of more likely impacts. As a whole class, investigate the most pressing
impacts in your community.

1. Visit https://crt-climate-explorer.nemac.org/ and type in the name of your nearest city
or your county.

2. (Click the box Ready to plan for resilience?
3.  Under Top Climate Concerns, click the toggle for “Show full range of projections.”

Describe

What are the top climate concerns for your area? Note the range of projections for each,
as well as the time scale for the projection.

4. Form teams: Each climate concern should have one Science team and one Action
team. (For example, if your region has three top climate concerns, there would be
three pairs of teams, or six teams altogether.)

5. Inyour teams, begin by brainstorming questions that you have about your climate
concern. Consider:

+  Canyou explain the connection between heat-trapping gases in the atmosphere
and this impact? If not, use one of the resources listed below.

. Have members of your team or their families already experienced this impact? Be
aware of how discussing climate change may feel different for each member of
your team.

*  What would you want your friends and family to know about this impact?
6. Science teams, move to Step 2. Action teams, move to Step 3.

Resources

» Ask MIT: How is climate change affecting the weather today? https://climate.mit.edu/ask-
mit/how-climate-change-affecting-weather-today

* MIT Explainer: Sea Level Rise https://climate.mit.edu/explainers/sea-level-rise
* MIT Explainer: Urban Heat Islands https://climate.mit.edu/explainers/urban-heat-islands

* MIT Explainer: Hurricanes https://climate.mit.edu/explainers/hurricanes
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Step 2: Assess Vulnerabilities and Risks

Science teams will use graphs and data from The Climate Explorer to investigate your
climate concern.

1. Visit https://crt-climate-explorer.nemac.org/ and type in the name of your nearest city
or your county.

2. For climate concerns related to weather, rain, drought, stormwater flooding, and heat,
click the box Climate Graphs. For climate concerns related to sea level rise and high-
tide flooding, click the box High-Tide Flooding and skip ahead to 4.

3. Click the drop-down menu to see which data topics are available in this view. They are
organized under Temperature, Precipitation, and Other.

Decide

Which of these datasets is related to your climate concern? Choose 2-3.
4. For High-Tide Flooding, choose a tidal location on the map to view data.

Observe

How would you describe the pattern in the following for your chosen dataset(s)?

« Historical (gray)

e Lower emissions (blue)

« Higher emissions (red)

5. Choose either the lower emissions (blue) or higher emissions (red) prediction line for
one dataset.

Analyze

How would this pattern affect people in your community? Consider how the changes
shown in this dataset would affect people’s ability to get around, go to school and work,
play outside, access food and water, and other aspects of daily life.

Extend

What other questions could you answer with this tool?

Share

Partner up with the Action team that was working on the same climate concern. Work
together to decide how to share your learning with your community. See page 8.
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Step 3: Investigate Options

Action teams will use case studies from the US Climate Resilience Toolkit to explore options
for adaptation to their local climate concern.

1. Visit https://toolkit.climate.gov/case-studies.

2. Inthe Filter by climate threat/stressor dropdown menu, read the list of stressors.

Decide

Which of these stressors is related to your climate concern? Choose and click 1-2.

3. Inthe Filter by steps to resilience dropdown menu, choose Take Action.

4, Each team member (or pairs of team members) should choose one case study to read.

Analyze
As you read your case study, consider:

« What challenge is this community facing? How is it related to the climate concern you are
focused on for your region?

« What solution(s) are they using - are they changes to infrastructure (roads, sidewalks,
dams, etc.) community supports (emergency preparedness, shelters, etc.) or technology?

« How could a solution like this work in your community?

Report & Select

As each team member reports on their case study, the team should choose 1-2 to focus on
for sharing with the Science team.

Reduce Emissions

The case studies all focus on adaptation - protecting people and places from harm due to
climate impacts. These climate impacts are caused by warming from heat-trapping gas
emissions. If you have time, consider: what technologies or processes have you seen in
your community that are reducing carbon dioxide from burning fossil fuels?

Extend

What other questions could you answer with this tool?

Share

Partner up with the Science team that was working on the same climate concern. Work
together to decide how to share your learning with your community. See page 8.
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Sharing Your Learning
1. Pair up with the other team working on the same climate concern.

2. Each team should briefly teach the other what they have learned about the science of
their impact and the possible adaptations to it.

Discuss

How do the actions relate to the science? Do the proposed adaptations solve some of the
problems with the impact?

3. Decide on one impact and one related adaptation to present.

4. Develop a plan for how to communicate this story to your community.

Consider
As you develop your communication plan:

+ Talking about climate impacts can be overwhelming or scary. How can you balance the
hope of the adaptation idea with the worry of the climate prediction?

« Are there any projects already happening in your area that are addressing the issue you
chose? Are there organizations working on this topic in your area?

« When talking to the general public, graphs and charts are not always the best way to
communicate. How can you turn your impact and adaptation into a story?

* Who needs to hear your story? Is it the general public, students at your school,
community leaders? Defining your audience can help define the best method for
communication.

« Choose your medium. Depending on your goals, consider a podcast, video, website,
social media campaign, posters, pamphlets, a speech, or something else.

+ Look for ‘co-benefits.’ Many climate adaptations for one challenge also help with
another. For example, increased parks and greenspace helps reduce heat but also gives
a community more places for celebrations, gatherings, and enjoyment of nature.

Extend

Are there other connections between teams that you could make? How are all the climate
impacts and adaptations investigated by your class related?
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