
Earth Science Distance Learning Phase 3 Packet 
 
*Please note that the last day for Seniors to submit assignments is May 15th.  All Seniors will be exempt from completing any 

Distance Learning assignments for May 14-May 22.  Assignments for all Distance Learning must be submitted (digitally on 

Schoology or paper packets to schools) no later than May 15th for Seniors. Details about the process for submitting packets to 

individual schools will be communicated by building administrators following a district-wide announcement from Merry 

Glenne Piccolino. 

May 4- May 22 
 

Directions: Please look over the 8 activities and 1 project shown below. Additional options are available on schoology for students 
with online access. Underclassmen need to complete 6 total activities OR the project plus 3 activities by May 22.   Seniors only 
need to complete a total of 4 activities OR the project plus 1 activity by May 13.  Senior Packets are due May 15. 

Standard: H.E.3B.2 

Choice 1 - Natural Resources 
 
Read the “Fossil Fuels Formation” 
Article. And Respond to the Questions 
 
 
Extension (optional)” Lab on p.4.  

Choice 2 - Natural Resources  
 
Complete the “Carbon Footprint 
Calculator” Activity Sheet. And 
Respond to the Questions 
 

Choice 3- Natural Resources  
 
Read the “What is Sustainable 
Agriculture?” article And Respond to 
the Questions 
 

Standard: H.E.3B.3 

Choice 4 - Natural Disasters  

Read the article “ Covid-19 in a world 
made ripe for pandemic” And Respond 
to the Questions 

Extension (OPTIONAL): 
For real time Covid-19 interactive map 

data, visit: 

https://gisanddata.maps.arcgis.com/apps/

opsdashboard/index.html#/bda7594740fd

40299423467b48e9ecf6 

Choice 5- Natural Disasters  

Read the “What Natural Disasters Can 
Tell Us About Covid-19” article. And 
Respond to the Questions 

Choice 6- Natural Disasters  

Read the National Geographic 
“California Wildfires” article. And 
Respond to the Questions   

 
  

Standard: H.E.3B.3 Standard: H.E.3B.2 Standard: H.E.3B.3 

Choice 7 Natural Disaster 
 
Choose a Current Events article or news 
broadcast about a recent Natural Disaster 
or Environmental issue.  Respond to the 
following analysis questions, on a 
separate piece of paper, using complete 
sentences. 
 
1.Information Source (Title of 
Article/segment, Author, Name & Date of 
Publication) 
2.  Identify theme/Topic of the Article 
(Climate Change, Natural Disasters, 
Natural Resources, Green House Gas 
Emissions, Fossil Fuels, Biodiversity, 
Sustainability) 
Location of Story? 
3. Summarize Story (4-5 sentences - 
Who, What, Where, Why, When, How). 
4. Explain how the event connects to 
Earth Science and/or what we have 
discussed in class (4-5 sentences) 

Choice 8 - Natural Resources  
 
Read the “Benefits of Trees” and 
“Cherry Tree” article. And Respond to 
the Questions 

 

Choice 9 - Natural Hazards & Community 
Resilience Project (Project = 3 Activities)  
 
Read about natural hazards in South 
Carolina and use these data to 
determine the timeline of occurrence, 
frequency, magnitude, probability, and 
risk following the project guide 

 

https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6
https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6
https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6
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Respond to the following questions, on a separate sheet of paper, using full sentences:
1. What are fossil fuels?
2. What is a sedimentary rock?
3. How are sedimentary rocks involved in the process of forming fossil fuels?
4. What is gasoline?
5. Can we run out of gasoline?
6. Are fossils fuels a renewable or nonrenewable resource?  Why?
7. Complete the concept map on p 5

Extension (optional)” Lab on p.4.  



Carbon Footprint Worksheet 

Instructions: Answer the questions below, then fill in the corresponding values on the far right. Tally the values to find 
your carbon footprint. Only fill in one value for each question, unless otherwise stated.  
 
 
 
 
 
1. How do you get to school? 

a. walk a. 0 ________ 
b. bike b. 0 ________ 
c. car c. 1115 ________ 
d. bus d. 131  ________ 
e. carpool e. 459 ________ 

2. Do you eat mostly… 
a. fast food a. 4818 ________ 
b. home cooked food b. 629 ________ 

3. Do you eat mostly… 
a. vegetables/fruits a. 153 ________ 
b. meat b. 644 ________ 
c. bread c. 364 ________ 

4. Do you turn off lights when you leave a room? 
a. yes a. 133 ________ 
b. no b. 268 ________ 

5. Do you unplug appliances/chargers when not in use? 
a. yes a. 9 ________ 
b. no b. 18 ________ 

6. How do you dry clothes? 
a. hang to dry a. 0 ________ 
b. dryer b. 750 ________ 
c. both c. 375 ________ 

7. Do you turn off the water when brushing your teeth? 
a. yes a. 34 ________ 
b. No b. 274 ________ 

8. Do you turn off the TV when you’re not watching it? 
a. yes a. 47 ________ 
b. no b. 140 ________ 

9. Do you turn off your video game system when you’re not using it? 
a. yes a. 29 ________ 
b. no b. 90 ________ 
c. don’t have/use one c. 0 ________ 

10. Do you recycle? (for this question, select all that apply) 
a. magazines  a. -15 ________ 
b. newspaper b. -90 ________ 
c. glass c. -7 ________ 
d. plastic d. -19 ________ 
e. aluminum and steel cans e. -86 ________ 

Add together all the values in the far right column and report here: 
This total is your “carbon footprint” in the number of pounds of carbon dioxide per 
year. The lower the number, the fewer greenhouse gasses are emitted into the 
atmosphere.Review your choices in the survey. What changes can you make in your life to reduce your carbon 
footprint? Try to make some of these changes in the next week. . 

Respond to the following questions, on a separate sheet of paper, using complete sentences:1. What is a “Carbon Foot 
Print” and how do large carbon footprints deplete our natural resources? 2. Describe 3 realistic ways you can reduce your 
own carbon footprint.  (3-4 sentences). 3. How has Covid-19 changed your carbon footprint? 

Ex. Do you turn off the lights when you leave a room? 
 a. Yes a. 133 __133__ 
 b. No b. 268 _______ 

 



REPORTS & MULTIMEDIA / EXPLAINER 

What is Sustainable Agriculture?Published Apr 10, 2017 

There’s a transformation taking place on farms across the United 
States. 

For decades, we’ve produced the bulk of our food through 
industrial agriculture—a system dominated by large farms 
growing the same crops year after year, using enormous amounts 
of chemical pesticides and fertilizers that damage soils, water, air, 
and climate. This system is not built to last, because it squanders 
and degrades the resources that it depends on.  

But a growing number of innovative farmers and scientists are 
taking a different path, moving toward a farming system that is more sustainable—environmentally, economically, and 
socially. This system has room for farms of all sizes, producing a diverse range of foods, fibers, and fuels adapted to local 
conditions and regional markets. It uses state-of-the-art, science-based practices that maximize productivity and profit while 
minimizing environmental damage. 

Some proponents of industrial agriculture claim that its impacts are the price we must pay to “feed the world.” In fact, a 
growing body of scientific evidence has debunked this claim, showing that a more sustainable model can be just as 
profitable—and can meet our needs for the long haul. 

Sustainable agriculture 101 

OK, so sustainable agriculture is the wave of the future. But what is it, exactly? 

In agriculture, sustainability is a complex idea with many facets, including the economic (a sustainable farm should be a 
profitable business that contributes to a robust economy), the social (it should deal fairly with its workers and have a mutually 
beneficial relationship with the surrounding community), and the environmental. 

Environmental sustainability in agriculture means good stewardship of the natural systems and resources that farms rely on. 
Among other things, this involves: 

 Building and maintaining healthy soil 

 Managing water wisely 

 Minimizing air, water, and climate pollution 

 Promoting biodiversity 

There’s a whole field of research devoted to achieving these goals: agroecology, the science of managing farms as ecosystems. 
By working with nature rather than against it, farms managed using agroecological principles can avoid damaging impacts 
without sacrificing productivity or profitability. 

Does Sustainable = Organic? 

While most Americans may not have heard of hairy vetch, prairie strips, or other core features of sustainable farms, anyone 
who has been to a supermarket lately knows about organic food. The organic farming movement, which dates back to the early 
20th century, incorporates a system of sustainability practices that have been codified into specific certification standards by 
the US Department of Agriculture. Farms that comply with the standards can label their produce as “USDA Organic”—a feature 
that more and more food shoppers are looking for. 

“Organic” and “sustainable” aren’t quite synonyms: current organic standards leave room for some practices that are not 
optimal from a sustainability point of view, and not all farmers who use sustainable practices qualify for USDA certification or 
choose to pursue it. 

Still, the certified organic fruits and vegetables at your supermarket are highly likely to have been produced more sustainably 
than their conventionally grown neighbors. So if your rule of thumb is “look for the organic label”, you’re unlikely to go wrong. 

Sustainable agriculture practices 

Over decades of science and practice, several key sustainable farming practices have emerged—for example: 

Rotating crops and embracing diversity. Planting a variety of crops can have many benefits, including healthier soil and 
improved pest control. Crop diversity practices include intercropping (growing a mix of crops in the same area) and complex 
multi-year crop rotations. 

Planting cover crops. Cover crops, like clover or hairy vetch, are planted during off-season times when soils might otherwise 
be left bare. These crops protect and build soil health by preventing erosion, replenishing soil nutrients, and keeping weeds in 
check, reducing the need for herbicides.    

Reducing or eliminating tillage.  Traditional plowing (tillage) prepares fields for planting and prevents weed problems, but 
can cause a lot of soil loss. No-till or reduced till methods, which involve inserting seeds directly into undisturbed soil, can 
reduce erosion and improve soil health. 

Applying integrated pest management (IPM). A range of methods, including mechanical and biological controls, can be 
applied systematically to keep pest populations under control while minimizing use of chemical pesticides. 

Integrating livestock and crops. Industrial agriculture tends to keep plant and animal production separate, with animals 
living far from the areas where their feed is produced, and crops growing far away from abundant manure fertilizers. A 
growing body of evidence shows that a smart integration of crop and animal production can be a recipe for more efficient, 
profitable farms. 

Adopting agroforestry practices. By mixing trees or shrubs into their operations, farmers can provide shade and shelter to 
protect plants, animals, and water resources, while also potentially offering additional income. 

Managing whole systems and landscapes. Sustainable farms treat uncultivated or less intensively cultivated areas, such as 
riparian buffers or prairie strips, as integral to the farm—valued for their role in controlling erosion, reducing nutrient runoff, 
and supporting pollinators and other biodiversity. 

A key theme connecting many of these practices is diversification. “Keep it simple” is good advice in many situations, but when 
it comes to agriculture, the most sustainable and productive systems are more diverse and complex—like nature itself. 

Sustainable agriculture science 

The latest science—much of it coming out of research 
centers in the nation’s bellwether farm states—shows 
how agroecological practices can support productive, 
profitable farms. For instance, an ongoing study at Iowa 
State University’s Marsden Farm research center has 
shown that complex crop rotation systems can 
outperform conventional monoculture in both yield and 
profitability. 

Crop breeding research is also crucial to the success of a 
more sustainable agroecological system, providing farmers with access to a broad range of crop varieties that can be 
readily adapted to farm-specific conditions and practices. Breeding research programs have dwindled in recent years, leaving 
farmers increasingly reliant on a limited set of varieties tailored to the needs of industrial farms. 

To help farmers adopt sustainable practices, it’s vitally important that we continue to support agroecology research, along 
with outreach and education to help farmers make effective use of the science. Toward this end, UCS has coordinated a 
statement, signed by over 450 scientists and other experts, calling for increased public investment in agroecological research. 

Sustainable agriculture and farm policy 

While US farm policy continues to put the lion’s share of public resources behind subsidizing overproduction of corn and other 
commodity crops, there have been some encouraging signs. The most recent versions of the Farm Billhave included provisions 
to support more organic farming, to make it easier for fruit and vegetable farmers to qualify for crop insurance, and to help 
farmers adopt more sustainable practices on their own working lands. 

But if we want to see sustainable farming become the dominant model in the US, we need to go much further. UCS has 
published a series of reports and issue briefs that offer recommendations for promoting sustainable agriculture through farm 
policy, as part of our overall goal of transforming our food system to provide healthy, affordable, fairly and sustainably 
produced food for all Americans. We encourage you to take a look–and then contact your representatives to ask them to 
support sustainable agriculture. 

Respond to the questions, on a separate sheet of paper, using full sentences. 
1. Define 2 new words or terms that you were not familiar with in the article. 
2. How do sustainable agricultural practices differ from industrial agricultural practices? (include at least 3 differences) 
3. What are the main components of environmental sustainability in agriculture, and why are these important? (include at 

least 3) 
4. What bill is making it easier for farmers to adopt sustainable practices?  How? 
5. What is your opinion about sustainable agriculture?  Do you think moving in this direction is important?  Why or why 

not? 



Answer the following questions, on a separate 
sheet of paper, using complete sentences, after 
reading this article:
1. What is the role of mutation in the spread of

viruses?
2. Why it is difficult for a vaccine to be created

stop a virus.
3. Why are viruses thought to be one of the greatest

threats to human dominance of the planet?
4. What does Covid-19 have to do with how

humans interact with the planet?
5. How has the Covid-19 pandemic affected

human activities & impacts on the planet?

Extension (OPTIONAL):
For real time Covid-19 interactive map data, visit: 
https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6



What Geologic Disasters Can Teach 
Us About the COVID-19 Crisis 
The long duration of the COVID-19 pandemic puts a strain on people and their lives, yet we've 
seen this kind of slow crisis happen 

elsewhere.
A view of Mount Rainier, seen from Kerry Park in Seattle. (Credit: Tiffany Von Arnim/Flickr) 
Newsletter 
Sign up for our email newsletter for the latest science news 
Sign up for the NewsletterSIGN UP 

Editor's Note: We’ve removed our paywall from this article so you can access vital coronavirus content. Find 
all our coverage here. To support our science journalism, become a subscriber. 

Our current global pandemic is something we have not seen in over 100 years. The planet has been effectively 
shut down as we attempt to rein in the spread of a novel coronavirus that can kill people. It might seem that 
such a long, rolling crisis like that caused by COVID-19 has no real comparisons in the world of natural 
disasters (and, really, a pandemic is a natural disaster). However, we can draw comparisons and learn lessons 
from geologic disasters. 

Probably the geologic disaster most similar to COVID-19 is a volcanic eruption. Earthquakes can cause 
significant damage and death, yet they are events that come without warning. Volcanic eruptions tend to 
produce warning signs before an eruption, allowing for some planning and preparation if the warnings are 
heeded. 

Yet the uncertainty of exactly when and how big in forecasting volcanic activity can make convincing people 
to leave and stay away extremely challenging. Imagine a volcano near a metropolitan center, like Mount 
Rainier in Washington. If it started showing signs of activity, when would you require evacuations by people 
living downslope of the volcano in river valleys that could be filled by mudflows? People won't want to stay 
away from their homes and livelihoods for long, so evacuating too early means people stop listening. 
Evacuating too late? Well, we know what that means.  

A view of Mount Sinabung in Indonesia, seen on Feb. 25, 2017. Pyroclastic flow deposits are clearly seen in 
gray on the right side of the volcano. (Credit: Pavel Kirillov/Wikimedia Commons) 

And what happens if the unrest lasts a long time? Some volcanoes produce eruptions for years after coming 
back to life. Mount Sinabung in Indonesia is a chilling example of this. We've seen five years of dome collapse 
at the volcano, and these collapses produce devastating pyroclastic flows. This means people who lived 
near Sinabung would need to stay away from their farms and homes for years on end, with no real sense of 
when the crisis might end. Sometimes it works, but sometimes people get fed up and return too soon, leading 
to tragedies. 

That is one of the hardest parts of this COVID-19 crisis: the uncertainty. We know it will end, but the guesses 
of how long life will be disrupted are anywhere from months to forever. With both volcanoes and 
earthquakes, this unknown duration can be present as well. Volcanoes can remain restless for years to 
decades. Earthquakes can have aftershocks for months to years. The sense of "normal life" might never return 
— or, at the least, take many years. 

What needs to develop is resilience in the face of potential natural disasters. For places facing earthquakes, 
we develop "early warning" systems that give people a heads-up when an earthquake is first detected. We 
build earthquake-resistant homes and develop evacuation and mitigation plans. We build disaster kits with 
water, food and emergency supplies.  

For volcanic areas, we keep people out of harm's way by moving them permanently and closing off dangerous 
areas. We develop strong volcano monitoring programs to better forecast when explosions might occur or 

when the volcano will be most active. We provide people with dust masks and safe water so they can live with 
the constant intrusion of volcanic activity. 

COVID-19 screening at Peterson Air Force Base, Colorado. (Credit: Airman 1st Class Alexis Christian/U.S. Air 
Force) 

These lessons can be applied to COVID-19 as well. We need to build testing infrastructure to identify hot spots. 
We need to improve our health care system to deal with an increase in potential patients. We need to 
construct an economic support network for our workers so they can do their jobs but also have the time to 
recover from illness or change their work patterns in an outbreak. We need to make sure we don't revert back 
to old behaviors before it is safe to do so. 

Most of all, we need to trust experts to tell us when we need to change our behavior or be most cautious as 
the virus waxes and wanes. Just like listening to geologists, seismologists, hazard planners and emergency 
managers during a natural disaster like earthquakes and eruptions, we need to listen to doctors and health 
experts when it comes to pandemics. It might be hard to live with the uncertainty of our current situation, but 
the goal is to reduce casualties and return us to a new normal as soon as it is safe. Disasters end, but we can 
do a lot to make sure they aren't true catastrophes. 

Respond to the following questions on a separate 
sheet of paper, using complete sentences.
1. What are/Define natural disasters?
2. Give examples of at least 3 types of natural

disasters.
3. Compare and contrast 2 natural disasters with

Covid-19 (You must name at least 3 differences
and 3 similarities.  You may write full sentences
or use a concept map or Venn Diagram
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California struggles to breathe after year of climate-fueled wildfires 
Health Dec 8, 2017 11:37 AM EDT 
SANTA ROSA, Calif. — As the deadliest fires in California history swept through leafy neighborhoods here, Kathleen 

Sarmento fled her home in the dark, drove to an evacuation center and began setting up a medical triage unit. Patients 
with burns and other severe injuries were dispatched to hospitals. She set about treating many people whose symptoms 
resulted from exposure to polluted air and heavy smoke. 

“People were coming in with headaches. I had one. My eyes were burning,” said Sarmento, the director of nursing 
at Santa Rosa Community Health, which provides health care for those who cannot afford it. But respiratory problems — 
coughs and shortness of breath — were among the biggest risks. “We made sure everyone had a mask.” 

More than half of the evacuees at the shelter that October night were elderly, some from nursing homes who 
needed oxygen 24/7. Sarmento scrambled to find regulators for oxygen tanks that were otherwise useless. It was a chaotic 
night — but what came to worry her most were the weeks and months ahead. 

“It looked like it was snowing for days,” Sarmento said of the falling ash. “People really need to take the smoke 
seriously. You’ve got cars exploding, tires burning. There has to be some long-term effect” on people’s health. 

From Puget Sound to Disneyland and east over the Rockies, Americans have coughed and wheezed, rushed to 
emergency rooms and shut themselves indoors this year as pollution from wildfires darkened skies and rained soot across 
the landscape. Even for healthy people, it can make breathing a miserable, chest-heaving experience. For the elderly, the 
young and the frail, the pollution can be disabling or deadly. 

Even though the nation has greatly improved air quality over the past 40 years through environmental regulations 
and technological improvements, the increasing frequency of large wildfires now undermines that progress, releasing 
copious pollutants that spread far and wide through the air and linger long after the fires are extinguished. 

Scientists say climate change, degraded ecosystems and the fickleness of the weather have been amplifying fires in 
forests, grasslands and neighborhoods throughout the West. Nine times more western forestland is burning in large fires 
each year on average now than 30 years ago, according to calculations by two leading scientists. 

The blazes create smoke waves — pulses of pollution containing everything from charred plastic residue to soot to 
other small particles that lodge deep in the lungs. They can trigger short-term ailments, such as coughing; worsen chronic 
diseases, such as asthma; and lead to long-term damage, including cancer. 

The effect of the fires in Northern California’s wine country, which destroyed thousands of homes and killed 43 
people, went well beyond the burn zone. The smoke choked the San Francisco Bay Area, home to 7 million people in nine 
counties, for days. 

From left: Three 
weeks after the fires started, 
Colette Hatch, who suffers 
from lung disease, still won’t 
open her windows and sleeps 
with an air purifier. As he sifts 
through the ashes of his 
home, Ed Corn says, “I can 
definitely taste the toxins in 
my throat and the back of my 
tongue.” Bill Lyon, pictured 
with his dog, Asia, outside the 

Finley Community Center in Santa Rosa, has been homeless for more than a year and is 
being treated for colon cancer. He says he is still coughing weeks after the fires and uses 

an inhaler for relief. Photo by Heidi de 
Marco/KHN 
Colette Hatch, 75, of Santa Rosa, who suffers from lung disease and uses a 

nebulizer daily, evacuated to her daughter’s home in Sunnyvale, in Silicon Valley, when 
the fires came. But even nearly 100 miles away, Hatch said she struggled to breathe, 
coughing so hard she couldn’t sleep. 

Wafting beyond Oakland and Livermore in the East Bay, the smoke headed into 
California’s agricultural heartland, the Sacramento and San Joaquin valleys. 

Known collectively as the Central Valley, it stretches for hundreds of miles 
roughly north to south, bracketed by mountain ranges that trap some of the dirtiest air 
in America. Increasingly, wildfires like the ones in Northern California’s wine country 
funnel smoke into the chute, significantly raising the pollution levels in places as far 
away as Fresno. 
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Climate Central, a 
research and journalism 
nonprofit, examined air 
district data from California’s 

Sacramento and San Joaquin valleys. The analysis showed that while the number of 
heavily polluted days is falling overall each year on average — those days are occurring 
more frequently during the peak fire season. The researchers, who share their work with 
editorially independent journalists, say wildfire smoke is to blame. 

Monitors in the San Joaquin Valley and San Francisco Bay Area showed levels spiked in October as the wine country 
fires sullied skies. 

With large wildfires on the rise, smoke and the attendant breathing ailments seemed everywhere this year. In 
September, smoke from fires burning in California, the Pacific Northwest and Montana pushed as far east as Pennsylvania. 
Smoke triggered emergency declarations in Washington state and California. The Evergreen State was experiencing few 
fires of its own in July when it was hit by smoke waves that poured across the Canadian border. And smoke returned to 
much of the northwest in August and September as fires broke out in the Cascades and the Columbia Gorge. 

“I remember waking up one morning and the sky was orangey-red and there was ash falling out of the sky,” said 
Jeremy Hess, a researcher and physician at the University of Washington in Seattle. “This summer was very busy for us in 
the emergency department and we were often over capacity. If it wasn’t the smoke, it was the heat,” Hess said. 

As world warms, environment and health suffer 
The blazes came after record-breaking late summer heat dried out grass that had flourished following record-

breaking winter rains — both forms of extreme weather that are worsened by global warming. In addition, a high pressure 
system over the Pacific fanned the flames by driving unusually hot and powerful seasonal winds into Northern California 
from the dry highlands of Nevada. 

The immediate precipitant may have been sparks from power lines, although investigations into the causes are 
ongoing. But a changing climate helped fuel the blazes. 

“Climate change was not the cause but it’s definitely an ingredient,” said Park Williams, a climate and ecology 
researcher at Columbia University’s Lamont-Doherty Earth Observatory. And that 
means worse is to come. 

Williams said there was a clear connection between the nearly 2 degrees 
Fahrenheit overall increase in global temperature since the late 1800s and the severity 
of these and other fires. (Warming in the West has been outpacing the global 

average in recent decades because of natural cycles.) 
1Trees killed by the effects of drought 
in the Sierra National Forest Photo by 
ohnUpton/Climate Central 
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“Fire really responds strongly to even that small of a change 
of temperature,” said Williams, whose assessment of global 
warming’s role in the wine country fires is shared by other experts. 
Environmentally, the fires are a double whammy: They destroy trees 
that help to slow global warming by absorbing heat-trapping carbon 
dioxide as they grow. They also release carbon dioxide stored 
within, as well as black carbon that melts snow and ice.  While 
public attention has tended to focus on other health risks from 
climate change such as heatstroke in summer and the spread of 
mosquito-borne diseases northward, the effects of smoke pollution 
have been gaining more attention following dramatic and 
widespread wildfires. 

The most dangerous pollution from wildfires is fine soot — 
“really small particles that we know can get into the lungs,” said Colleen Reid, a geographer at the University of Colorado 
who researches climate change and human health. It’s known as PM2.5, meaning “particulate matter” that’s less than 2.5 
microns wide, only visible using microscopes. 

It can nestle into lung tissue and pass into the bloodstream, contributing to an array of health problems including 
infections and, potentially, heart attacks. 

Symptoms related to smoke waves may not be diagnosed right away, making it hard to recognize the role a fire 
may have played in an illness or death. Reid led an analysis published a year ago based on hundreds of studies into fire 
pollution’s health effects. The clearest links shown in the studies were between PM2.5 and asthma and other breathing 
problems; links to heart disease were less conclusive. 

Researchers from leading American universities 
examined fire pollution across the West, finding that two 
of every three counties in the region suffered at least one 
smoke wave from 2004 through 2009. When they 
correlated those findings with medical data, they found a 
7 percent jump in breathing-related hospitalizations after 
smoke levels were most extreme. 

“An acute fire lasting, for example, days to 
weeks, may not show up as an immediate problem but as 
health problems that may occur over a time span of 
weeks or months,” said Loretta Mickley, a Harvard 
researcher who worked on the study. 

This summer in California 
Elva Hernandez, 51, has lived in the San Joaquin 

Valley most of her life. She’s suffered from asthma since 
she was 10. This summer she was stuck inside her house for several weeks as smoke waves suffocated her neighborhood in 
the small town of Kerman, Calif., near Fresno. 

“The smell, all the dust, the smoke, the smog, everything, it’s just — you can’t breathe,” said Hernandez, a stay-at-
home mom whose husband analyzes lab samples at a hospital. “You can’t live your life normally.” 

The San Joaquin Valley is home to 4 million people, many of them poor. One in six children suffer from asthma. 
Poor people often are most affected by air pollution, partly because they tend to live in more drafty housing in more 
polluted neighborhoods. 

4/20/2020 California struggles to breathe after year of climate-fueled wildfires | PBS NewsHour 

https://www.pbs.org/newshour/health/california-struggles-to-breathe-after-year-of-climate-fueled-wildfires 4/4 

But enforcement of federal regulations dating to the Nixon administration has been reducing air pollution from 
fossil fuels and fertilizers in the valley, requiring cleaner engines for trucks and the replacement of outdated equipment on 
farms. 

“We’ve been seeing a lot of positive trends,” said Jon Klassen, manager of the air monitoring team at the San 
Joaquin Valley Air 

Pollution Control District. At the same time, “there’s a lot more emissions coming from these fires. They’re 
uncontrollable. They’re very difficult to deal with.” 

Research looking at air pollution levels helps explain why people like Hernandez are suffering more during fire 
seasons. The Climate Central analysis of San Joaquin Valley air data showed that while the number of days each year on 
which levels of PM2.5 exceeded federal standards declined by about 45 percent overall from 2000 to 2016, they increased 
by almost a third during the peak summer fire season. In the Sacramento Valley to the north, summer fire season pollution 
has been responsible for about 40 percent of the days when federal standards for PM2.5 pollution were exceeded in recent 
years. That’s up from less than a tenth of them earlier this century, the researchers found. 

Wildfires also release toxic material and chemicals that react in the atmosphere 
to form ozone pollution, which can hang over neighborhoods as haze. Ozone irritates 
lungs and throats, triggers 

shortness of breath and aggravates diseases like bronchitis, emphysema and asthma. 
Hernandez’s asthma doctor, Praveen Buddiga, who operates his own practice in nearby 

Fresno, treated patients with oxygen and medicine during September fires in the Sierra Nevada 
mountains, which straddle California and Nevada. He did so again following the wine country 
fires in October. For asthmatics, the onslaughts of fire pollution are “like pouring a little salt into 
the wounds,” he said. 

Buddiga suggests his patients limit their time outside, drive with windows rolled up and 
wear masks when smoke waves hit. Better yet, he advises, they should leave the area if 
possible until the smoke clears. 

But risks can be difficult to gauge for patients and experts who want to offer 
precautions. Scientists who sampled pollution from wildfires using a NASA jet reported in 
June that fire pollution is being “significantly underestimated” by the federal government. 
While fleets of mobile air monitors are deployed near fires to help government agencies 
project the movement of smoke waves, the network of permanent monitors is sparse. 

“We have no real good way of communicating to people, ‘Hey, the wildfire smoke is really bad in 
these spots, and this is where you take precautions,’” said Rob Carlmark, a 
weathercaster with ABC10 in Sacramento whose audience stretches from Bay Area 
cities to the Lake Tahoe area at the Nevada border. 

Absent local smoke pollution data, he tells viewers, “The best smoke detector is 
your nose.” 

Respond to the following Natural Disasters Analysis Questions, on a separate sheet of paper, using complete 
sentences: 

1. Define & Draw 2 new vocabulary words/terms that you were not familiar with in the article. 
2. What natural disaster are you examining? 
3. What are the main conditions required for this natural disaster to occur? (Name at least 3) 
5. How could climate change affect these conditions? (Name at least 3 ways)
6. How have human actions contributed to this disaster or helped to make this disaster more costly? (4-5
sentences) 
7. Use evidence to argue that climate change played or did not play a significant role in this natural disaster.

2Remnants of Zimmerman’s house 
after the Northern California wildfires 
engulfed the 2acre property in Santa 
Rosa’s Fountaingrove neighborhood. 
Photo by Heidi de Marco/KHN 



Top 10 Benefits of Trees Earth Share July 29, 2013 

Can you put a price tag on a tree? Those who sell timber for paper and other products certainly do, but what about the 
worth of a living tree? When you add it all up, a tree’s price is incalculable. That didn’t stop Portland Parks & Recreation 
in Oregon from hanging actual price tags on trees in the community to give people a sense of the benefits they provide. 
What are those benefits? We picked 10 of the most important: 

1. Clean Air. Researchers at the Davey Institute found that urban trees and forests are saving an average of one life
every year per city because of the particulates that they remove from the air. A study in the Journal of 
Preventative Medicine found that people experienced more deaths from heart disease and respiratory disease 
when they lived in areas where trees had disappeared. Trees are often referred to as the “lungs of the planet” 
because of the oxygen they provide to other living things. 

2. Jobs. According to the U.S. Forest Service, recreation visitor spending in National Forests amounted to nearly 
$11 billion in 2012. All that economic activity sustains about 190,000 full- and part-time jobs. And that’s just in 
our National Forests! 

3. Clean Water. Forests provide natural filtration and storage systems that process nearly two-thirds of the water 
supply in the United States. When you drink a glass of tap water in a New York City restaurant, you’re drinking 
water that was filtered largely by the forests of upstate New York. The forests do such a good job that the city 
only needs to do a minimum of additional filtering. 

4. Carbon Sequestration. Burning fossil fuels puts heat-trapping carbon dioxide into our atmosphere, changing our
climate in dangerous ways. Planting trees can slow down this process. A tree can absorb as much as 48 pounds of 
carbon dioxide per year,and can sequester one ton of carbon dioxide by the time it reaches 40 years old. 

5. Reduced Crime. Neighborhoods with abundant trees have significantly fewer crimes than those without. 
Researchers think that this is because green spaces have a calming effect and encourage people to spend more 
with their neighbors outdoors, bolstering community trust. 

6. Increased Property Values. People are drawn to homes and businesses near trees. The proof is in the prices: 
property values are 7 percent to 25 percent higher for houses surrounded by trees and consumers spend up to 13 
percent more at shops near green landscapes. 

7. Mental Health. Feeling down? Take a walk in the woods. Several studies have found that access to nature yields 
better cognitive functioning, more self-discipline, and greater mental health overall. One study even found that 
hospital patients who can see trees out their windows are hospitalized 8 percent fewer days than their 
counterparts. 

8. Temperature Control. The shade and wind-breaking qualities that trees provide benefit everyone from the 
individual taking shelter from a hot summer day to entire cities. The annual mean air temperature of a city with 1 
million people or more can be 1.8–5.4°F (1–3°C) warmer than its surroundings. Planting trees reduces this “heat 
island effect”. And households with shade trees could spend 12 percent less on cooling costs in the summer. 

9. Flood Control. Trees can hold vast amounts of water that would otherwise stream down hills and surge along 
rivers into towns. That’s why trees are such an important part of stormwater management for many cities. 

10. Wildlife Habitat. Wildlife use trees for food, shelter, nesting, and mating. These habitats support the incredible 
variety of living things on the planet, known as biodiversity. By protecting trees, we also save all the other plants
and animals they shelter. 

Learn more about the benefits of trees from our EarthShare member organizations: American Forests, Arbor Day 
Foundation, National Wildlife Federation, Scenic America.  

TECH & SCIENCE 

A SINGLE CHERRY TREE CAN OFFSET 20 POUNDS OF CARBON EMISSIONS EACH YEAR, NEW STUDY SAYS 

BY AILA SLISCO ON 4/7/20 AT 7:29 PM EDT 

Korean researchers say that cherry trees could be used to combat climate change, with the ability to offset 
greenhouse gases.A study from South Korea's Forest Research Institute indicated that each 25-year-old 
cherry tree can absorb about 20 pounds of emissions each, according to a Tuesday report from UPI.The 
country's cherry trees are said to be capable of absorbing about 2.4 tons of carbon, roughly equivalent to the 
emissions of 6,000 cars per year. Thee emissions of a single car can be absorbed by 250 mature trees. 

Cherry trees are currently blooming in South Korea and viewing them at this time is a popular activity in the 
country, although restrictions currently in place due to the COVID-19 pandemic have limited the practice.The 
amount of carbon absorbed by cherry trees may pale in comparison to other types of trees, with Black walnut, 
horse-chestnut, Douglas fir and pine trees among some that are thought to be especially adept.The average 
mature tree can absorb 48 tons per year according to the Environmental Protection Agency (EPA). 

Trees absorb emissions with a system of respiration that also releases oxygen. The carbon that is absorbed by 
trees is then sequestered in trunks, roots, branches and leaves. Trees that have reached at least 20 years of 
age are believed to absorb carbon better than young or very old trees.A significant amount of carbon is 
eventually released back into the atmosphere, typically within a couple hundred years as the trees die and 
decay. Small amounts are also released during respiration and the overall amount of carbon that trees can 
capture is also finite. 

Environmentalists have long proposed planting massive amounts of trees in an effort to counter climate 
change and many government programs around the world have already been planting trees to help increase 
forested areas.Research from 2019 indicated that up to two thirds of emissions currently in the atmosphere 
could be absorbed, leading some scientists to promote tree-planting as a powerful tool to combat climate 
change."[Forest] restoration isn't just one of our climate change solutions, it is overwhelmingly the top one," 
researcher Professor Tom Crowther of the Swiss university ETH Zürich told The Guardian. "What blows my 
mind is the scale. I thought restoration would be in the top 10, but it is overwhelmingly more powerful than all of 
the other climate change solutions proposed." 

However, other scientists have been less enthusiastic and insist that reducing overall emissions remains the 
most effective strategy to mitigate climate change. In order for tree-planting have a significant effect on the 
climate, a trillion trees may need to be planted. 

Although opinions are divided, some have warned against relying on mass tree-planting schemes due to risks 
of upsetting the biodiversity of areas where the trees are planted."There is an idea that you can just buy land 
and plant trees but that's too simplistic—there is a risk of doing more harm than good," Nathalie Seddon, 
professor of biodiversity at the University of Oxford, told the BBC. 

Respond to the following Questions on a Separate Sheet of Paper 
a. List at least 3 benefits that trees provide 
b. Create a catchy slogan about the benefits of trees. 
c. Illustrate at least 3 of the benefits you think are the most important (to our homes, wildlife, climate 
change, and/or the environment).  
d. Using complete sentences, explain why the benefits you chose are the most important, in your opinion.
(3-4 sentences) 
e. Record your data and responses on a separate sheet of paper. 
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Natural Hazards Project  Day 1 

Pre-Unit 1 Survey: Natural Hazards and Community Resilience 
Day 1:  Read through the directions first, then complete the tasks in the space provided below. 

1. List as many natural hazards as you can think of in the first column of a 3 column table.  Lable the other two columsn 
“Frequency” and “Funding Priority”. 

2. Mark each hazard as frequent (3), common (2), rare (1), or absent (0) for [your assigned locality]. Note: you may have more 
than one hazard with the same frequency ranking. 

3. Rank the hazards in priority for state funding: high priority (3), moderate priority (2), low priority (1), and do not fund (0). 
Note: You can give more than one hazard the same funding priority. 

4. Explain why the hazards with highest priority for funding (3) were so ranked. 
5. Explanation for highest funding prioritization: 

Day 2:  Natural Hazards & Community Resilience    Name: Concept Map of Major Storms  
  
 
I. Background 
A concept map is a diagram of nodes, each containing concept labels, which are linked together with directional lines, also labeled. The 
concept nodes are arranged in hierarchical levels that move from general to specific concepts. These maps help us visualize our 
knowledge of the relationships between different concepts in a particular field. In working on these concept maps, you will be developing 
systems thinking, a critical skill in addressing real-world problems. The point of this activity is to hone your ability to consider the big 
picture issues around storm risks and resilience. 
 
II.  Concept Map. You will work independently to build a concept map.  
 
1) Write down 10 words that you associate with the terms “major storms: impacts and risks.” Then rank them from “most general 

and inclusive” (1) to “least general and inclusive” (10). 
2) On the back of this paper, write the “most general and inclusive” concept near the top of the paper; and draw a box around it. 
3) Under the most general/inclusive concept, start adding the other nine words from your list, each with a box around them, in a 

hierarchy that makes sense to you.  
4) Connect concept boxes, one pair at a time, with arrows indicating how they are linked. If it is a one way linkage (one affecting the 

other but not vice-versa), then use a one directional (→) arrow to show that linkage. If the two concepts interact in a two-way 
linkage, then use a double-sided arrow (↔).  

5) Label the arrows with explanatory text (e.g., storms → rain or snow (linking word is “create”) or snow drifts → road closures 
(linking words are “lead to”). Continue this process until all concepts appear on the map with lines linking the concept boxes. 

6) You can have branching lines and arrows, as well as many levels of hierarchy. You can use boxes or ovals for the concepts, but 
they should contain only one or two words. Do not worry about neatness! You will be revising this map later, and can start over if 
you wish.  

Day 3:   Natural Hazard: Probability and Risk 

Case Study Using the State of South Carolina Multi-Hazard Mitigation Plan 2018 

https://www.scemd.org/media/1391/sc-hazard-mitigation-plan-2018-update.pdf 

General Purpose—To introduce students to the terminology, concepts, mathematics and mechanisms of natural hazard risk 
assessment and mitigation in a real-world setting. 

Specific Aims—To create a foundational common language and approach that students can use to examine, research, discuss, and 
compare aspects of risk connected to climate- and weather-related hazards. In this exercise, students will read about natural 
hazards in South Carolina and use data compiled and published by the State of South Carolina to determine the timeline of each 
hazard’s occurrence, frequency, probability, cost, and risk. 

Part A —Review pages 6 –9 in Chapter 1 of the State of South Carolina Multi-Hazard Mitigation Plan 2018, answer the following: 

1. Discuss the difference between natural and other types of hazards.  
2. Name at least 3 hazards that have potential to impact the citizens and property of SC? 
3. Are all hazards in a mitigation plan are created equal? Yes or No and explain your answer? 
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4. Name the hazards which have extreme consequences but low frequency? 
5. Name the hazards which have high frequency but low consequences in the state of SC? 
6. For which kinds of hazards state spends the most time planning and preparing? Name some. 
7.  Looking at Fig 1. name 3 high consequence high probability hazards. 
8. Looking at Fig 1.  name at least 3Low probability low consequence hazards? 
9. Which hazard in the state of SC is most frequent and what is the frequency annually? 
10. Which is the most hazardous county in the state and why? 
11. McCormick County is the least hazardous county in South Carolina, why? 
 

Day 4:  Part B—Use this information to answer the questions below:   

1. The recurrence interval of an event is the average length of time between events of similar magnitude. When you hear about 
100-year flood, for instance, it’s actually telling you the recurrence interval of a flood that reaches a certain water depth at the 
designated measuring point, the 100-year flood stage. Recurrence intervals are determined using frequency information: 
recurrence interval = 1/frequency. Using this formula and the information Would you expect a flood with 1/1000-year frequency 
to be of higher or lower magnitude than a 1/100-year flood? Explain your reasoning.  

 
2. Many people think probability is easier to understand than frequency or recurrence intervals, but probability can be the least 

intuitive of all of these concepts. The probability of an event happening in any one year, for example, is calculated from 
recurrence interval: probability = 1/ recurrence interval (in years). Use this formula to determine: 
a. the probability of a 100-year storm within the next year. 

b. the probability of a 50-year flood within the next year. 

3. You have an opportunity to buy a piece of property on an area designated as a 30-year flood plain. It came up for sale because a 
30-year flood happened there two years ago and the owner could not afford to rebuild. You need the property for just a few years, 
to provide an place to live while you are in school. Assuming you had the money, would you buy the property and live there for 
the next three years? What number would you give that decision for overall risk? Explain your reasoning. 

 
Day 5:  Concluding Assignment:  

Students can write paragraph (At least 15-20 lines) on the following topics: Any 2 can be picked. 

(1) The Centers for Disease Control and its role in preventing the spread of communicable disease (the CDC is generally 
responsive to requests by students for information). 

Watch video segment: 

 https://www.youtube.com/watch?v=X9pcVsvPBCk    CDC works to fight infectious disease 

 https://www.youtube.com/watch?v=-DsaRvcWJ2Y  CDC responding to outbreaks. 

 (2) The history of quarantine as a device for preventing the spread of disease. 

(3) The role of mutation in the spread of viruses. 

 (4) Why it is difficult for a vaccine to be created to stop a virus. 

(5) Why viruses are thought to be one of the greatest threats to human dominance of the planet. 
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1. Source
2. Population
3. Rivers

1. Lakes
2. Groundwater
3. Soils & food

4. Safety
5. Regulations
6. Industry
7. Toxins

Sample Concept Map for “Water”

Choice 9 - Natural Hazards & Community Resilience Project (Project = 3 Activities) 
PowerPoint Slides to review
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