Wildfires

How are wildfires connected to climate change?
Why have wildfires gotten worse?

Objective

Students will be able to make an argument based on evidence that the increased intensi-
ty and destruction of wildfires is increasing as a result of climate change. Students will be
able gather data and make inferences from maps.

Preparation

All students should have access to EPA Maps: Figures 1-4. These figures were all pulled

from the EPA’s website. The EPA doesn’t explicitly connect increased wildfires to climate

change, but they direct the reader to the National Climate Assessment document, which
does. In a nutshell, green house gasses are causing global warming. Temperatures are
generally increasing (Figure 1), Precipitation is decreasing in the southwest (Figure 2),
Total snowfall is decreasing in California (Figure 3) and Total area burned in wildfire is
increasing in the west and southwest (Figure 4).

Delivery

This activity can be done solo, in small groups, or can be facilitated with the whole class
together. Each Figure has tailored discussion questions and the order of the Figures
leads the students through the argument that global warming has caused greater wild-
fires. If you split the figures among your class you’ll want to have students present their
information in Figure order (1-4). Once you’ve discussed each figure facilitate a discus-
sion with the debrief questions.

Debrief

How have wild fires impacted humans? This is a good opportunity to talk about climate
refugees from other countries. Many people who lost their homes in the Camp Fire, and
others, left to go live in other states. Many people immigrating to the US from Central
America also left because they lost the homes and livelihood to hurricanes.

What can we do to decrease wildfire occurrence and damage? Prescribed burns have
been, are, and will be used to decrease fire fuel. When colonizers came it California they
witnessed native people purposefully setting forests on fire. They thought it was danger-
ous and made it illegal. Their idea of healthy forests was more trees. Years later we now
have many trees, very close together, and many dying from disease or predation.

Besides rising global temperatures, what else is affecting the fire intensity and regulari-
ty? Bark beetles are native bugs in California. Some Bark Beetles attack living trees while
some live and feed on dead or dying trees. This is a natural part of the forest ecosystem.,
however, the life cycle and range of distribution of these tree attacking bugs is depend-
ant on temperature and precipitation. Global warming and the resulting drop in precipi-
tation and snow pack is putting stress on trees, that also have to fight off bark beetles.
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Theme

Human Impact & Climate Change

Age

6-8; 9-12
Duration

45-60 mins

Materials

EPA Figures 1-4
Standards

NGSS: 4-ESS2-2.; MS-ESS3-5.; HS-
ESS3-5.
EP&C’s: P2 A-D

Vocab

Rate: ratio between two related quan-
tities e.g. miles per hour, change over
time

Metric: standard of measurement
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https://www.epa.gov/climate-indicators/climate-change-indicators-wildfires
https://nca2018.globalchange.gov/
https://www.fs.fed.us/research/invasive-species/insects/bark-beetle.php

FIGURE 1

Rate of Temperature Change in the United States, 1901-2015

Rate of temperature change (°F per century):

-3.5 -3 -2 -1 0 1 2 3 35
Gray interval: -0.1to 0.1°F

e WY

This figure shows how annual average air temperatures have changed in different parts of the United States
since the early 20*" century (since 1901 for the contiguous 48 states and 1925 for Alaska). The data are shown
for climate divisions, as defined by the National Oceanic and Atmospheric Administration.

Data source: NOAA, 20162
Web update: August 2016




Wildfires & Climate Change: Figure Discussion Questions

Figure 1

1. What are your first thoughts, what do you notice, what jumps out at you?

2. What is this figure showing? Put the title into your own words.

3. Looking at the figure legend, how is the change in temperature being measured, what units are
used, what do the different colors represent?

4. In which part of the country has the average air temperature decreased? How do you know?

5. How has the average temperature changed in California? How much has it changed?

6. What conclusion can you draw from this data? What is the general pattern you see?



FIGURE 2

Change in Annual Precipitation in the United States, 1901-2015
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This figure shows the rate of change in total annual precipitation in different parts of the United States since
the early 20" century (since 1901 for the contiguous 48 states and 1925 for Alaska). The data are shown for
climate divisions, as defined by the National Oceanic and Atmospheric Administration.

Data source: NOAA, 20162
Web update: August 2016




Wildfires & Climate Change: Figure Discussion Questions

Figure 2

1. What are your first thoughts, what do you notice, what jumps out at you?

2. What is this figure showing? Put the title into your own words.

3. Looking at the figure legend, how is the change in precipitation being measured, what do the
different colors represent?

4. In which part of the country has precipitation decreased the most? In which part of the country
has precipitation increased the most? How do you know?

5. How has the annual precipitation changed in California? How much has it changed?

6. What conclusion can you draw from this data? What is the general pattern you see?



FIGURE 3

Change in Total Snowfall in the Contiguous 48 States, 1930-2007
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This figure shows the average rate of change in total snowfall from 1930 to 2007 at 419 weather stations in the
contiguous 48 states. Blue circles represent increased snowfall; red circles represent a decrease.

Data source: Kunkel et al., 20092
Web update: May 2014



Wildfires & Climate Change: Figure Discussion Questions

Figure 3

1. What are your first thoughts, what do you notice, what jumps out at you?

2. What is this figure showing? Put the title into your own words.

3. Looking at the figure legend, how is the change in total snowfall being measured, what do the
different colors and circles represent?

4. Which part of the country’s total snowfall decreased the most? How do you know?

5. How has the total snowfall changed in California? How much has it changed?

6. What conclusion can you draw from this data? What is the general pattern you see?



FIGURE 4

Change in Annual Burned Acreage by State Between 1984-

1999 and 2000-2014
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States rolored linht arav did not have anv fires that were larne ennuiah tn he included in this analvsis

This map shows how the number of acres burned in each state as a proportion of that state’s total land area
has changed over time, based on a simple comparison between the first half of the available years (1984-
1999) and the second half (2000-2014). Click each state to reveal the data. For reference, there are 640 acres
in a square mile; therefore, a change of 6.4 acres per square mile would mean that burned area increased by 1

percent of a state’s total land area. A few states did not have any fires that were large enough to be included in
this analysis.

Data source: MTBS, 20162



Wildfires & Climate Change: Figure Discussion Questions

Figure 4

1. What are your first thoughts, what do you notice, what jumps out at you?

2. What is this figure showing? Put the title into your own words.

3. Looking at the figure legend, how is the change in total burned acreage being measured, what
do the different colors represent?

4. Which part of the country has had more total burned area? How do you know?

5. How has the total burned area changed in California? How much has it changed?

6. What conclusion can you draw from this data? What is the general pattern you see?
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