EFFECTS OF GLOBAL WARMING

Lesson Concepts: Students will read an article on one effect of climate change (global warming) in snjall
groups. They will answer questions on this article and fill in a graphic organizer. The graphic organizef will
be presnted to the class. After all presentations, each group of students will develop a graphic organiger
that looks at the causes, implications, and solutions to the eight different effects of global warming
discussed in the articles.

Learning Objective® Students will be able to: Grade Level: 912

California Science Standards:

Explain how climate change affects hurricanes, wildfires, ani HS Earth Scienmce 6. c sluden

populations, human health and allergies, and sea levels. climate has changed over time, corresponding to

Present information to their peers. changes in Earthos geogffaphy
: ) composition, and other factors, such alsusradiation

Read and understand information on how to combat the and plate movement.

effects of clim&e Change_ HS Earth Science 6.d. Students know how compufer

models are used to predict the effects of the increasg in
greenhouse gases on climate for the planet as a wijole

Link to Air -The Search for One Clean Breath from Executive and for specific regions.

Producer Barbara L. Page National Science Standard:
) o . Grade9-12 Science & Technology Content Standard||F
In the film we visit Dr. Robert Mulvaney at the British

’gz Antarctic Survey Programme in Cambridge, England. Df. ~ F°ucation and the Environment Initiative

Educational Principles and Concepts Princi
Mulvaney is an international ice core expéte [inks his || v: The exchange of matter between natural systemplle
Wl ice core research to climate change. Climate change is [gand human societies affects the ldagn functioning

of both. As a bsis for understanding this principle:
result of the increased production of greenhouse gases

and has Iongeaching and severe effects. Concept a. Students need to know that the effects o}
human activities on natural systems are directly relajjed

to the quantities of resources consumed and to the

Materials quantity and characteristics of the resulting byprodufits
. . . . Concept b. Students need to know that the byprodugits
1. Four copies of the following articles and their of human activity are not readily prevented from
i i H . entering natural systems and may be beneficial, neyjral,
corresponding worksheet agdaph.lc organizer: e e e
Why Gl obal Warming May Be Fuellizmg—~Audustralliads FEllre:

How Climate Change Will Impact Animals

Can Climate Change Make Us Sicker?

Is Global Warming Worsening Hurricanes?

Could Rising Seas Swall ow Calii
Allergies GettingWorse? Blame Global Warming?

Why Global Warming Portends a Food Crisis

The Dire Fate of Forests in a Warmer World

2. Choose one of the following articles. Make a copy for each stude
A Last Warning on Global Warming
Is Global Warming Drowning Africa?
3. Eight pieces of butcher paper for presenting graphic organizers.
4. One pack of markers per group.
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Vocabulary

i
.

Climate.change: long. term, si n|fJ>cant
Ehéndeh tﬁer%%ateggpaﬁa'?e of of

the earth, usually seen as resulting from
human activity.

manmmny,
*
*

Emmmmmn®

Global warming: the gradual increase i
tt he overall temper:atur
atmosphere due to the greenhouse effett
caused by increased levels of carbon
dioxide, tdlorofluorocarbons, and other :

pollutants. .
Extinction: the state or process of ceasmg
or causing something to cease to exist. 2

Advanced Preparation

Make copies of handouts as directed in the Materials section. Asthma: a respiratory condition marked

by spasms in the bronchi of the lungs, :

e T L LT P EEEET R EE R SECPET PR TEE

Time and Student Grouping + causing difficulty in breathing. It usually:
f . | . ‘th : resuls from an allergic reaction or other-
Two to four 50 minute class periods; thredaur students per group. % forms of hypersensitivity. 4

" -
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/ Teacher Background

Since the Industrial Revolution, thdras been a significant increase in the amount of carbon dioxide a
other greenhouse gases in the atmosphere. As a result, more of the solar radiation reaching the surfgce of
Earth is absorbed causing a significant increase in the average tempecatdvade (see graphic below).
Scientists have predicted that the average temperature of the Earth will increase by at least 3.6 ° F.

\and food shortages.
§‘ ',’ ; The Earth’s Greenhouse Effect & ) Teacher Tips ..".,

@& SUN Only o small amount of the heat « It may be helpful taise an electronic
energy emitted from the surface - q

/ passes through the stmosphere » classroom polling system to conduct the
d Mo bsorbed e i i i i

ok el et Mk : interest inventory if this technology is  :

) contributes to the energy radiated = available. A Last Warning on Global :

Abouthhal FEhe 80Ny enetgy back down to warm the surface and X 0 o n .

+ Warming, Is Global Warming Drowning :

: Africa?, and Global Warming is Hot Stuff,

.
About 30% of Incoming .
solar energy Is reflectad
by the surface and the
stmosphere

absorbed st the auiace lower at here, | Ing th
cnpauu:wﬂlr.cddmg the SPA CE coon:'c:ﬂ:::‘:\t'o: gr::;;\‘olu:s ga.lu
most important greanhouss Increases the warming of the surface i X
are articles that discuss many effects of:
= climate change. It is up to teachersto :
: choose the article that best meets the needs

gas to the atm osphere e and slows loss of energy to space
When this water condanses '-. AT = S - .
MO PHERy 8
. : of their classroom. Climate Change andk

In the atmosphere, It relesill

tpower v

-

5 2 e - % g : Global Warming are both terms that refer
e ST ' e : to the increase of the average temperatlire
M et e on Earth. While there are differences &

Ll
B~

y : \_}“«”‘q <. i between thse two terms, they are used :
[ o . . / ! '\‘,;""'.._ » interchangeably throughout this lesson.;
http://science.howstuffworks.com/globabrming2.htm "',. 0.-’.
Procedure AR E R RERRRRRERERERNNERRERENE R
Day 1

1. Start by having students take the Climate Changejpie (5 minutes) For advanced students, you may want
to addadditional questions.

2. Poll the class to tabulate student answers.
3. Explain to students that they will find the answers by reading articles on the effects of climate change.

4. Read either A Last Warning on Global Warming ( reading level of 10.7) or Is IGMdraning
Drowning Africa? (reading level of 12.0) as a class.

5. Have students list the causes and effects of climate change.

6. Each group will look at one effect in more detail by reading an article and answering questions and filling i
graphic organizeHand these out to each group.

7. After answering the questions, have each group fill in the graphic organizer and enlarge it on the butcher
paper.

Day 2

1. Each group will present their graphic organizer to the class. While other groups are presenéintg stud
should be copying down the graphic organizers.

2. After the presentations, students should work in their groups to construct an overall concept map for the
causes and effects of climate change.

Closure: Have students take the Climate Changequost
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Assessment: Climate Change post quiz, graphic organizers.

Extensions: This could be developed into a full research papewtudents further investigate the
effects of climate change and how to combat them.

Homework: None.

Resources: http://www.dnr.state.wi.us/org/caer/ce/eek/earth/air/global.htm

Is Global Warming Drowning | http://www.time.com/time/world/article/0,859%64429,00.htrr
Africa?

A Last Warning on Global http://www.time.com/time/health/article/0,8599,1685199,00.t
Warming

The Dire Fate of Forests in a | http://www.time.com/time/health/article/0,8599,1891121,00.f
Warmer World

Why Global Warming Portend{ http://www.time.com/time/health/article/0,8599,1870766,00.f
a Food Crisis

Allergies Getting Worse? http://www.time.com/time/health/article/0,8599,1841125,00.f
Blame Global Warming

Could Reing Seas Swallow | http://www.time.com/time/health/article/0,8599,1884618,00.¢
Californiabds (

Is Global Warming Worsening| http://www.time.com/time/health/article/0,8599,1839281,00.f
Hurricanes?

Can Climate Change Make Uq http://www.time.com/time/health/article/0,8599,1728139,00.f
Sicker?

How Climate Change Will http://www.time.com/time/health/article/0,8599,1849698,00.f
Impact Animals?

Why Global Warming May Be | http://www.time.com/time/hdth/article/0,8599,1878220,00.htr
Fueling Austr g
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Climate Change Quiz

For each of the fo llowing statements circle whether you think it is true or false. After
reading articles on climate change you will review these statements again and see if
your answers have changed.

Pre-quiz Post-quiz

1. Warmer temperatures will lead to increased food supplies due to T F T F
longer growing seasons.

2.  Warmer temperatures are NOT responsible for the recent T F T F
increased severity of hurricanes.

3. Warmer temperatures are causing Arctic sea ice to melt, which is T F T F
increasing sea levels.

4. Climate change is expected to be responsible for the extinction T F T F
of 30% of current animal species.

5. Forests will not be affected by climate change because trees are T F T F
very hardy species.

6. People in the United States may be at risk for malaria if T F T F
temperatures continue to rise.

7. Allergies and asthma will get better because of the decrease in T F T F
humidity associated with climate change.

8.  Wild fires will be more intense and more freque  ntin the future. T F T F
9. Climate change will only cause a small increase in temperatures. T F T F
10. Climate change is something that will affect future generations, T F T F

it is NOT happening now.

Global Warming Lesson. AiThe Search for One Clean Breath. Page 4
Ventura County Air Pollution Control District, Ventura, CA



Climate Change Quiz Key

For each of the following statements circle whether you think it is true or false. After
reading articles on climate change you wil | review these statements again and see if
your answers have changed.

Pre-quiz Post-quiz

1. Warmer temperatures will lead to increased food supplies due to T F T F
longer growing seasons.
FALSE

2.  Warmer temperatures are NOT responsible fo  r the recent T F T F
increased severity of hurricanes.
FALSE

3. Warmer temperatures are causing Arctic sea ice to melt, which is T F T F

increasing sea levels.
FALSE, sea ice does not contribute to rising sea levels

4. Climate change is expected to be responsible for the extinction T F T F
of 30% of current animal species.
TRUE

5. Forests will not be affected by climate change because trees are T F T F
very hardy species.
FALSE

6. People in the United Stat es may be at risk for malaria if T F T F
temperatures continue to rise.
TRUE

7. Allergies and asthma will get better because of the decrease in T F T F
humidity associated with climate change.
FALSE

8.  Wild fires will be more inte  nse and more frequent in the future. T F T F

TRUE
9. Climate change will only cause a small increase in temperatures. T F T F

TRUE (but the changes will be significant)

10. Climate change is something that will affect future generations, T F T F
it is NOT happening now.
FALSE
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Allergies Getting Worse? Blame Global Warming?

T
\

[

One of the few p otentially positive effects of climate

change, at least in the short term, is that increased concen -
trations of carbon dioxide in the atmosphere may enhance

. the growth of plants. That could be good for agriculture i

’ 4 though warming temperatures and changing rain patterns in
e ! a warmer world might wipe out that advantage. But there are

no unalloyed gifts from climate change. Recent research suggests that global warming

will also exacerbate respiratory allergies, as higher CO 2 concentrations lead to vast
increases in ragweed pollen production. "There's no denying there's a change," says
Paul Ratner, an immunologist with the American College of Allergies. "It's definitely
bad news for people who have allergies."”

Asthma and other respiratory ailments are already on the rise in much of the world.
The World Health Organization estimates that 300 million people globally have asthma,
with 250,000 dying from the disease each year. That rate is up considerably over the
past few decades, and scientists say a number of fa  ctors could be at work. One clear

reason is rising levels of ragweed pollen fi which can be connected directly to rising
levels of CO 2. Researchers have shown repeatedly that elevated levels of CO 2 stimu-

~

late weeds to produce pollen out of proportion witht  heir growth rates fi meaning you
get more pollen per plant, which means more allergies. Even worse, it seems that the

weediest species seem to thrive disproportionately in high CO 2 environments. The wave
of urbanization in America and much of the world does n'thelp i the urban envi -

ronment, often hotter and with more CO  sthan rural areas, is ragweed heaven. "Urban
places, because of the baking effect of that increased concrete, definitely pollinate
more," says Ratner. It doesn't help that warming will also in  crease the production of
ground-level ozone, a respiratory irritant that worsens asthma.

Longer growing seasons in a warmer world may further worsen allergies. A study in
September's Journal of Allergy and Clinical Immunology reported data from 1982 to
2001 showing that, for example, increasingly early pollination of the European olive in
Spain led to higher overall pollen counts, similar to what is found in warmer parts of
the Mediterranean; comparable outcomes can be expected in other temperate parts of
the world as climate change kicks in. A similar effect will also be felt in the northward
shift of what is known as the hardiness zones i meaning that northern countries
where allergies were once rare may no longer be as safe. "Those borderline northern
regions will definitely feel changes," says Ratner.
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The causes of allergies and respiratory disorders are complex, and sc ientists cannot
predict exactly how much impact climate change will have on their global rates. But

the recent data i records on pollen counts rarely go back more than 20 years i
certainly would indicate that warming will only make things worse. So, whatc  an be

done to help millions of sneezing, watery -eyed patients? As allergy sufferers already
know, not a whole lot. But any action taken to control rising CO 2 levels might at least
help stem the increase in global allergy rates. So far, the global asthma ep idemic
shows no signs of abating, and in a warmer world, effective treatments for allergies

will likely become even more important. One option for allergy suffers might be to

start agitating for action to reduce CO 2 emissions fi after all, the only thingyo u
have to lose is your breath.

Source: Time Magazine, Bryan Walsh, September 15, 2008.
http://www.time.com/time/health/article/0,8599,1841125,00.html
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Allergies and Climate Change

1. How many people currently have asthma?

2. How many people die from asthma each year?

3. What is one reason for the recent increase of people with asthma?

4. What are two causes mentioned in the article for the rise in ragweed pollen?

5. What is a second reason that asthma will be worse if average temperatures
continue to increase?

6. What will warmer temperatures do to growing seasons? How  will this affect allergies?

7. What solution is offered to combat this issue? How will this help?
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Allergies and Climate Change Key

1. How many people currently have asthma?
300 million

2. How many people die from asthma each year?
250,000 per year

3. What is one reason for the recent increase of people with
asthma? Rising level of ragweed pollen

4. What are t wo causes mentioned in the article for the rise in ragweed
pollen? Increase in CO 2 concentration
Increased temperatures with urbanization

5. What is a second reason that asthma will be worse if average temperatures
continue to increase?
Warming increases ozone which is an asthma irritant

6. What will warmer temperatures do to growing seasons? How will this affect allergies?
Early pollination and longer growing season. Records indicate that warming will make
allergies worse.

7. What solution is offered  to combat this issue? How will this help?
Control rising CO 2 levels will reduce global warming.
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Solutions

Implications

Effect

Allergies

Event

Cause
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How Climate Change Will Impact Animals

The threats to wildlife on the Africa n island of Madagascar
& are manifold: rampant deforestation that has stripped most of
the island of its original forest cover, leaving a wasteland; a
human population that is growing at 3% a year, straining

natural resources and hunting animals for food, es pecially
Madagascar's emblematic lemurs; extractive industry, includ -
4 ing a nickel mine not far from a national park that could

become the world's biggest.

There's another danger that's invisible, but may be more dangerous than the others put
together: ¢ limate change. Global warming will do to wildlife what it may do to humans. As
the climate changes, animals may be forced to move out of the habitats they're ac -
customed to i like human refugees. "Global warming is something that all conservation
ists are worried about," says Russell Mittermeier, the president of Conservation Inter -
national. "It has the possibility to undo a lot of the work we've done."

While the impact of climate change on human populations is likely to be dire, we're pretty

good at adapting to change overall. Animals, however, are not. When their habitats change
irrevocably i when the rain forest dries up or cool mountains in tropical zones heat up A
animals may simply go extinct. A recent study in  Science demonstrates how that can happe n.
Robert Colwell, an evolutionary biologist at the University of Connecticut, analyzed data

from nearly 2,000 species of plants, insects and fungi in the tropics, where organisms often

lack the ability to escape warming temperatures by going north or sout h; instead, they have
to go up in elevation to find cooler temperatures. Colwell found that as populations in lowland
areas move up, they tend not to be replaced. That means that we may see a reduction in
overall biodiversity and what scientists call "spec ies richness." Meanwhile, species that
already live at the highest elevations have no place to go, except perhaps to extinction. Case

in point: the Golden Toad, which lived in the high -altitude cloud forests of Costa Rica and
suddenly went extinct. Its dis  ap-pearance may be due in part to warming, which made its
habitat unlivable.

The toad may be the first animal whose extinction scientists will link to global warming,
but it certainly won't be the last. Last year, the U.N.'s Intergovernmental Panel on
Climate Change estimated that if global temperatures increase more than two to three
degrees Farenheit above current levels 7 which seems quite possible, given current
trends in carbon emissions i up to one-third of the species on Earth could be at risk
for e xtinction. "We're already seeing nature react badly to climate change," says Larry
Schweiger, the president of the National Wildlife Federation. "We're changing the

rules of the game."”
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For one thing, the grand design of conservationism is to create reserves, protected

areas like national parks where wildlife can live free from the impact of human popula
tions. That strategy has been overwhelmingly successful, but conservationists now

fear that global warming could make those reserves meaningless, if animals that are
accustomed to a different climate can't survive in them. "We're used to focusing on
protecting real estate,” sa ys Schweiger. "Now we have to be able to make sure animals
can move to safe areas."

First, conservationists say, we need to do everything we can to slow carbon emissions
and reduce the impact of climate change. "That's priority number one," says Mitter
meier. But some degree of warming is inevitable, so conservationists have to prepare.

That means creating not just reserves, but safe nature corridors that would allow
wild - life to migrate in the face of rising temperatures. Another method is to try to
con-nect existing reserves through reforestation fi a technique already underway in
Mada-gascar, where the government is looking to vastly increase the total amount of
pro-tected land. What's certain is that we need to act. If we don't, says Schweiger,

"Climat e change could undermine the conservation work of whole generations."

Source: Time Magazine, Bryan Walsh, October 13, 2008.
http://www.time.com/time/health/article/0,8599,1849698,00.html
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Climate Change and Animals

1. What will climate change force animals to do? How will climate change
impact animals?

2. What are two examples of habitats chan ging beyond repair?

3. What are the two possibilities for animals if their habitat changes?

4. What is the concern about animals moving habitats?

5. What happens to the animals at the highest elevations ?

6. What do scientists predict will happen i f temperatures continue to rise?
7. What challenges does climate change offer conservationists?

8. \r:\(/:;'g solutions are offered to combat this issue? How will each of these
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Climate Change and Animals Key

1. What will climate change force animals to do? How will climate change
impact animals?
Move out of their accustomed habitats, may not have safe areas to live
2. What are two examples of habitats changing beyond repair?

Rainforests dry up
Cool mountains in tropical zones heat up

3. What are the two possibilities for animals if their habitat
changes? Move north or south
Go extinct

4. What is the concern about ani mals moving habitats?

As populations move, they may not be replaced

5. What happens to the animals at the highest elevations?
Extinction
6. What do scientists predict will happen if temperatures continue to rise?

1/3 of Earth species could be at risk for e xtinction

7. What challenges does climate change offer conservationists?
Animals reserves may become invaluable

Animals must be able to move to safe areas

8. What solutions are offered to combat this issue? How will each of these
help?
Slow carbon emissions Create safe
nature corridors Reforestation between
existing reserves

Global Warming Lesson. AiThe Search for One Clean Breath. Page 14
Ventura County Air Pollution Control District, Ventura, CA



Solutions

(J O

implications

Animals
A

Event

Cause
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Can Climate Change Make Us Sicker?

It'll get hotter, that's a safe bet; polar ice caps will be
melting, and wildlife that can't adapt to warmer tempera -
4 tures could be on the way out. But what does it really mean
|| for the health of us, the human race? It's a question that

“~ remains surprisingly diffi cultto answer i research into
" climate change's impacts on human health have lagged

behind other areas of climate science. But what we do know has scientists and doctors
increasingly worried fi a rising risk of death from heat waves, the spread of tropic al
diseases like malaria into previously untouched areas, worsened water -borne diseases.
"When we think about climate change, we think about ice caps and biodiversity, but we
forget about human health," says Dr. Jonathan Patz, a professor of environmental

studies and population health sciences at the University of Wisconsin -Madison." There

are a huge number of health outcomes that are climate sensitive."

The World Health Organization (WHO) and other global health bodies are working to
remind us of that fa ct. On March 31 the American Public Health Association (APHA)
launched its first blueprint for combating the health impacts of climate change, and on
April 7, WHO will dedicate its annual World Health Day to the intersection between
disease and global warming. The message is that severe climate change could funda -
mentally weaken global public health, that doctors need to be ready to deal with the
consequencesii and that there is a moral case to be made for reducing carbon emis -
sions to save future lives. "l fyou look at climate change over the long term, it will
profoundly affect the pillars of public health: water, sanitation, air quality and suffi -
cient food," says Dr. David Heymann, Assistant Director  -General for Health Security
and Environment at WHO. "T he fact is that human health should be at the center of

the political debate on climate change, but right now that's not the case."

The first step to making that case is understanding exactly what warmer tempera -
tures will do to us and our diseases i and few scientists know more about the topic
than Patz, a member of the UN's Nobel Prize  dwinning Intergovernmental Panel on
Climate Change (IPCC). As temperatures increase, and hotter, drier summers become
the norm in regions that were once temperate, powerfu | heat waves fi like the one in
Europe in 2003, which killed an estimated 35,000 people i will take a toll. At the

same time, climate models suggest that rain could become less frequent overall but

more intense when it does fall, leading to a double whammy. Longer and fiercer
droughts in some areas will worsen hunger, but severe rainstorms carry an increased

risk of water -borne diseases like cholera. "It's not just warming, it's climate change,”
says Patz. "It's changing the air cycle, creating more extreme f looding, more extreme
droughts.”
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For some diseases, climate change will be boon. Take malaria i right now, the insect -
borne disease is mostly confined to hot tropical areas, which is why you don't need to take
quinine when you're hiking through Central Park. But if temperatures increase, the
mosquitoes that carry the malaria parasite will be able to expand their range, while mo re
intense rainstorms will give them more places to breed. A report this year by Australia's
Center for Epidemiology and Public Health estimated that between 20 to 80 million more
people will be living in malarial regions by 2080, as the parasite expands i ts range; another
study released on April 3 by British doctors raised the possibility that insect -borne
diseases i virtually unknown in the cool U.K. i could hit the British isles thanks to

climate change. "There's real worry about malaria,” says Heymann.  "Malaria becomes a
more threatening disease as it spreads to new areas where people lack immunity because

they haven't had it before.”

WHO and other bodies are pushing to strengthen the global public health system in
preparation for the changes that glob  al warming might bring. That means readying socie -
ties to deal with heat waves i ensuring that the most vulnerable elderly aren't left on

their own A and improving defenses against vector -borne diseases, with anti -malaria nets
and medicines like artemisini n. Such preparations will be especially needed in those parts

of the developing world i sub-Saharan Africa, south Asia i that will bear the brunt of
climate change. But Patz would also like to see public health tackle carbon emissions

directly, cutting off  global warming at the source. For him, carbon dioxide should be
treated as a pollutant that damages human health, albeit indirectly, and it's in our

medical interests to reduce it. "Energy policy becomes one and the same as public health

policy," says Pat z.

Policies that cut carbon emissions can have a direct positive impact on human health now

as well. Imagine how much better off our environment  and our cholesterol levels might be

if more of us biked to work rather than drove i or if city planners put g reater emphasis
on designing more walkable communities and ensuring sustainable public transportation.

But the reality is that climate change is happening today, and will be worse tomorrow, even

if we manage to pull together a global effort to reduce carbo n emissions, which seems less
likely and more difficult every day. (A commentary in the April 3 edition of Nature ar-
gued that the technological changes needed to decarbonize energy could be much harder
than we thought; meanwhile, over in Bangkok, diplomat s at the U.N. climate conference

last week made little progress on hammering out the successor to Kyoto.) If there is

money to be spent on preparing the world for the health impacts of climate change, the

priority should be adapting our public health syste  m to a warmer world, versus spending on
carbon mitigation. Global warming to some degree will be inevitable i but human suffering

needn't be, if we're smart enough to prepare.

Source: Time Magazine, Bryan Walsh, April 4, 2008.
http://www.time.com/time/he __alth/article/0,8599,1728139,00.html
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Climate Change and Disease

1. What are the three areas of concern that doctors and scien tists have
about human health as a result of climate change?

2. What are the pillars of public health?

3. How will each of the pillars be affected by climate change?

4. How does climate change cause heat waves? What will be the effect of

these heat w aves?

5. How will rainfall affect human health?

6. Explain how climate change will affect malaria.

7. What solutions are offered to this issue? How will each of these help?
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Climate Change and Disease Key

1. What are the three areas of concern that doctors and scientists have
about human health as a result of climate change?

Death from heat waves, tropical d isease, worsened water -borne disease

2. What are the pillars of public health?
Water, sanitation, air quality, sufficient food

3. How will each of the pillars be affected by climate change?
Heat will make water and food scarce and sanitation and air quality will get
worse

4. How does climate change cause heat waves? What will be the effect of

these heat waves?

As temperatures increase, hot dry summers will become the norm, there
will be more heat related deaths

5. How will rainfall affect human health?
Sever e rainstorms carry an increased risk of water  -borne diseases

6. Explain how climate change will affect malaria.
With heat, mosquitoes range will extend, bringing malaria

7. What solutions are offered to this issue? How will each of these help?
Deal with the heat waves, prepare

Improve defenses against vector -borne diseases
Reduce carbon emissions to reduce warming
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Why Gl obal Warming May Be Fuel i ng

The raging infernos that have left more than 160 people dead in

| southern Australia burned with such speed that they resembled
less a wildfire than a massive aerial bombing. Many victims caught
in the blazes had no time to escape; their houses disintegrated
around them, and they burned to death. As firefighters battle

the flames and police begin to investigate possible cases of arson

around some of the fires, there will surely be debates over the wisdom of Australia's
standard policy of advising residentst o either flee a fire early or stay in their homes and
wait it out. John Brumby, the premier of the fire -hit Australian state of Victoria, told a
local radio station on Monday that "people will want to review that . . . There is no question
that there were people who did everything right, put in place their fire plan, and it [didn't]
matter A their house was just incinerated.”

Although the wildfires caught so many victims by surprise last weekend, there has been no
shortage of distant early -warning signs. The 11th chapter of the second working group of
the 2007 Intergovernmental Panel on Climate Change, for example, warned that fires in
Australia were "virtually certain to increase in intensity and frequency" because of steadily
warming temperatures over the next several decades. Research published in 2007 by the
Australian government's own Commonwealth Scientific and Industrial Research Organization
reported that by 2020, there could be up to 65% more "extreme" fire -danger days com-
pared with 1990, and that by 2050, under the most severe warming scenarios, there could
be a 300% increase in such days. "[The fires] are a sobering reminder of the need for this
nation and the whole world to act and put at a priority the need to tackle climate change,"
Australian Green Party leader Bob Brown told the Sky News.

Destructive wildfires are already common in Australia, and it's not hard to see why climate
change would increase their frequency. The driest inhabited continent on the planet, Aus -
tralia has warmed 0.9°C s ince 1950, and climate models predict the country could warm fur -
ther by 2070, up to 5°C over 1990 temperatures, if global greenhouse -gas emissions go un
checked. Beyond a simple rise in average temperatures, climate change will also lead to an
increase in Australia's extreme heat waves and droughts. Southwestern Australia is already

in the grip of a prolonged drought that has decimated agriculture and led to widespread

water rationing; the region is expected to see longer and more extreme dry periods in th e
future as a result of steady warming. It's important to acknowledge that no single weather

event can be definitively caused by climate change i and it's possible that the current

inferno in Australia might have been as intense and deadly even without the warming of the
past several decades. Police are beginning to suspect that many of the fires may have been
deliberately set, and the sheer increase in the number of homes built in fire -danger zones in
southern Australia today puts more people in harm's way , raising the potential death toll.
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Still, heat waves and drought set the table for wildfires, and temperatures in the
worst-hit areas have been over 110°F (43°C) while humidity has bottomed out
near zero. Climate change will continue to be a threat multiplier for forest fires.

That's one more reason why the world must work together to reduce global carbon

emissions to mini mize the impact of climate change. The trouble is, though, CO 2 cuts
won't be enough. As a recent paper in the  Proceedings of the National Academy of
Science points out, even if we are successful in cutting carbon emissions rapidly i hardly
an easy task fi the momentum of climate change will continue for centuries. That means

our ability to adapt to the impacts of warming, including more aggressive responses to
wildfires like those in Australia, will become all the more critical, lest natural disasters

turn i nto human catastrophes. But it also means that the world we've become accustomed

to will change, perhaps irrevocably. The wildfires in southern Australia are already the

~

worst in the nation's history i but they surely won't be the last.

Source: Time Ma gazine, Bryan Walsh, February 9, 2009.
http://www.time.com/time/health/article/0,8599,1878220,00.html
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Climate Change and Fires

1. Why will fires increase in frequency and intensity?

2. What does the future hold for the number
3. Explain how rising temperatures lead to more fires worldwide.

4. What solutions are offered to combat this issue? How will these help?

5. How can this information be applied to Southern California?
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Climate Change and Fires Key

1. Why will fires increase in frequency and intensity?
Because of steadily warming temperatures over the next several decades

2. What does the future hold for tehred nduarybse?
65% more than 1990

300% by 2050

3. Explain how rising temperatures lead to more fires worldwide.
Rising temperatures lead to extreme heat waves and drought

4. What solutions are offered to combat this issue? How will these help?
Reduce greenhouse gas emissions, limit heat increases

Adapt to the changes to survive

5. How can this information be applied to Southern California?
California is currently in a drought
More heat waves are possible
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Fires
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