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PLaNET BartH provides us with the
air, food, warmth, and materials we
need to thrive. But Earth can also
generate catastrophic disasters,
from tsunamis and landslides to
tornadoes and wildfires, that kill

people, damage the environment, TSUNAMI STRIKES LISBON
d d di This picture of the 1755 earthquake
eStrOy pl'OPefty, an 151'Upt and tsunami that destroyed Portugal’s
normal life. Such disasters may capital, Lisbon, shows buildings
. . leaning at impossible angles. Before
be sudden and V101ent, like an today’s instant news media, and before
e arthquake or ﬂOOd, or gradual, photography, facts and images were

often exaggerated.

like drought or the spread of a
deadly disease. Today, scientists
have shown that many such
disasters are caused by the natural
workings of our planet. There are
more than 700 natural disasters every
year, affecting around one person in 30.

RESTLESS PLANET

The way Earth behaves is controlled

by the Sun and by the inner workings RIVERS OF LAVA
of the planet itself. Energy from the Fiery torrents of lava spew
Sun drives the weather, and is the out of Kilauea, in Hawaii.
source of disasters including extreme Kilauea is one of the most
events such as droughts, floods, and Land heaved upward, active volcanoes in the
hurricanes. Heat from within Earth 1eavmg this house at a world, erupting almost
causes movement of the rocks beneath precarious angle constantly. There are more

us, which can lead to earthquakes, than 1,000 active volcanoes
volcanoes, and tsunamis. on land today, surface signs
of the immense pressures

and high temperatures
deep below ground.

DEVASTATING EARTHQUAKES
Earthquakes are among the most
feared of all natural disasters. This
street in Ojiya City, northern Japan
was turned on its side following a
quake in October 2004. During the
20th century, there were almost 1.5
million deaths from earthquakes
and, as the world’s population
grows, earthquake fatalities are
likely to increase. In October
2005 a single quake killed
38,000 in Pakistan. Survivors of
earthquakes are frequently left
with nothing but the clothes

on their backs, as buildings
collapse and transport links,
electricity, water supplies,

and telephone links are cut.
Essential services such as
hospitals may not be able to
operate normally. People can
lose their livelihoods, too, as
farms, factories, and offices

are ripped apart.



BLAZING FORESTS

Wildfires such as this one, which struck

Big Sur, California, may be ignited by
lightning, or by someone dropping a match.
They can destroy hundreds of acres of fertile
forest, leaving a scarred and seemingly
lifeless landscape. However, the damage
they cause is only temporary. The forest has
the natural ability to gradually regenerate
itself. But if the wind blows the fire toward
an urban area, buildings and people’s lives
may be at risk from the oncoming flames
and the clouds of choking smoke.

New growth as
first rainfall
germinatesseeds

DEADLY DISEASES
Most diseases that cause
widespread illness and death
come from microscopic
organisms, such as the
malaria-carrying parasite
that lives in the saliva of
mosquitoes. Forty percent
of the world’s population
lives in areas where there is a
high risk of catching malaria.
Attempts to eradicate the
disease and to create a vaccine
have so far been unsuccessful.
Malaria continues to kill more
than one million people every year.

A DRY WORLD

As the world’s population grows, so the demand for
water is increasing. Evidence suggests that human
activities such as cutting down forests are changing
local weather patterns, making droughts more likely.
More than 100 million people in over 20 countries in
Africa, Central Asia, and South America currently
suffer the effects of drought.

Piercing mouthparts
for drawing blood
Residents carry their
possessions as they —
flee the dangers of the i
erupting volcano

ESCAPE

In 1984, 73,000
people were
evacuated from their homes
around the Mayon volcano
in the Philippines. Scientists
monitoring the volcano’s
activity had been able to
predict a coming eruption.
Modern technology, such

as satellites that help
meteorologists to produce
accurate weather forecasts,
means that many major
disasters can be predicted,
giving people time to
prepare for the crisis.




South America and
E St E SS a I t Africa fitted together PANGAEA
The plates that make up Earth’s

surface have been moving and
changing shape ever since
they formed, at least
3.6 billion years ago, bringing
continents together and
splitting them apart. Around
200 million years ago, at
the time of the dinosaurs, all
the continents were part of one
landmass known as Pangaea.

DEEP INSIDE EARTH,
temperatures and

pressures are so great
that they can transform
carbon deposits into
Diamond embedded diamond—the hardest Atlantic Ocean now separates

in volcanic rock of all minerals. Earth’s South America and Afric

surface, or crust, is divided into massive
slabs called tectonic plates. Some of the
plates are crunching together, some
drifting apart, while others grind past
each other. The intense heat and
pressure inside Earth disturb the tectonic
plates. When released at Earth’s surface,
the pressure and heat can cause earthquakes,
volcanoes, and tsunamis. This can have devastating
consequences, particularly for regions close to the
edges of the tectonic plates.

EARTH TODAY
Over the last 200 million years,
the tectonic plates between
Europe and the Americas
have moved apart, opening
up the Atlantic Ocean. Each
year, the continents shift by
at least 1 cm (nearly half an
inch), in some cases, much
more than this. In another
200 million years, the map
will look different again.

Eurasian plate

African plate

Continental
crust

Oceanic

crust
EARTH’S LAYERS

Earth’s land surface is formed

of continental crust, which is
typically 45 miles (70 km) thick.
The seabed lies on oceanic crust,
which is just 5 miles (8 km) thick.
The entire crust floats on hot,
semiliquid mantle. At the center
of the planet is Earth’s metal core,
which reaches temperatures

of 10,800°F (6,000°C).

Arabian plate

Philippine
plate

TECTONIC PLATES
Earth’s crust is divided into about
20 tectonic plates, which fit together like
the pieces of a jigsaw puzzle. The plates move
very slowly around Earth’s surface, powered
by the planet’s inner heat. Along the edges of the
plates, the crust is constantly being destroyed or new
crust created. These processes are the cause of most of
the world’s earthquakes and volcanoes.

— > Indo-Australian
plate




Lava cools to
form ridge

Plates move
apart

Magma rises
from the mantle

DIVERGENT BOUNDARY

When plates move apart, or diverge, new
crust is formed by molten rock rising into the
gap. Along the middle of the Red Sea and its
right-hand arm, the Gulf of Aqaba, the African
and Arabian plates have been diverging for

50 million years. Most divergent boundaries

in oceans form ocean ridges, such as the Mid-
Atlantic Ridge.

NEW CRUST
Wherever magma (molten rock)
emerges from Earth’s mantle, new
crust is created. This may happen in

a violent volcanic eruption or, more
gently, as the plates diverge. Magma
also leaks through weak points in
Earth’s crust at hot spots far from the
plate boundaries. As the plate moves
gradually over the hot spot, the
magma—called lava once it reaches
the surface—may form a chain of
volcanic islands, such as the Hawaiian
or Galapagos islands.

Mountains formed
by volcanic action as
well as folding

Continental

-

CONVERGENT BOUNDARY

When an oceanic plate moves toward, or
converges with, a continental plate, the
oceanic plate is pushed down (subducted)
beneath the continental plate, creating a steep-
sided trench in the ocean floor. The subducted
crust melts into magma, which then rises
through the continental crust to form a
volcanic mountain range, such as the Andes

in South America.

As lava cools, it

hardens into roc

Steam rises as
hot lava flows
into the sea

Oceanic plate
pushed under

Fault line

Plates slip past each
other with a jerk

TRANSFORM FAULT

A place where two plates slide past each other,
such as the San Andreas fault on the Pacific
coast of the US, is called a transform fault.
Friction between the rocks may make the plates
jam. Gradually, pressure builds up until the
plates slip past each other with a violent jerk,
causing an earthquake or triggering a tsunami. E




THE FIRST SIGN of a tsunami (soo-nah-mee) approaching the coast may
be a sudden swell in the ocean, like the surge before a storm at sea. But
a tsunami is no storm surge. Tsunamis are caused by massive shifts,
or displacements, of water, usually due to movements of the sea floor
that accompany undersea earthquakes. They are the deadliest of all

waves. They can travel at speeds of 600 mph (950 km/h) and,
== when they reach the shore, can be as high as 100 ft (30 m). A
tsunami may not be just one wave, but a chain of waves, and

e

THE GREAT WAVE

This famous Japanese the first is rarely the biggest. Massive
painting by Katsushika walls of water can slam against the coast for

Hokusai shows a towering
wave. Tsunamis used to

be called tidal waves, but

it is now known that they
are not caused by tides.
Today, they are called by
their Japanese name, which
means”“harbor wave.”

hours, stripping sand away from beaches
and tearing up trees and vegetation. The
fast-moving water can sweep inland,
tflooding fields and wreaking havoc on
towns and villages.

Clouds of smoke
and ash cascading
from Mount Pelée,
Martinique

LANDSLIDE
Tsunamis can be caused
by massive landslides

into the sea. As debris
plunges into the water,
the accompanying splash
and sudden displacement
of water can generate a
violent tsunami. However,
tsunamis started by
landslides usually

affect only the local area
and quickly subside.

Soufriere Hills volcano,
Monserrat, 1997

VOLCANIC ERUPTION

When Mount Pelée on the Caribbean island of Martinique
erupted on May 7, 1902, the volcano sent out a torrent of
volcanic gas, ash, and rock fragments called a pyroclastic
flow. When this material fell into the sea, it caused a
tsunami that devastated the island’s harbor.

1 -l . R

IMPACT FROM SPACE

Every day, hundreds of meteorites like this Meteorite
one fall from space. Most burn up in the composedof
stone and

atmosphere to become shooting stars. Of

those that reach the ground, many land iron  EARTHQUAKE

in the ocean and simply sink to the
bottom. If a huge meteorite—such
as an asteroid—hits the ocean, its
impact may cause a tsunami.

Most tsunamis are caused by earthquakes around the edges
of Earth'’s tectonic plates. When an earthquake strikes, huge
cracks in the ground can open up, as in this salt marsh in
Gujarat, India. When this occurs under the ocean, the shock
waves from the violent movement can cause a tsunami.

10



Satellite image of a section of the
coastline of Sumatra before the
tsunami of December 26, 2004.

AFTER THE TSUNAMI

The worst natural disaster
of the early 21st century
started when an earthquake
measuring 9 on the Richter
scale shook the sea floor
150 miles (240 km) from
the coast of Sumatra

in the Indian Ocean. The
tsunami that followed
traveled 2,800 miles

(4,500 km) in just

seven hours, killing

more than 200,000

people. When the

water receded, the

forests, villages, fields,

and roads in low-lying
areas had been stripped
bare and covered with
mud. Sand and rock

had been swept away from
the beaches, changing their
shape. The surrounding sea
was full of mud and debris.

Waves, less than 3 ft (1 m) high, ripple
outward from the disturbance. They
travel at up to 500 mph (800 km/h,

Giant ripples produced
by water displacement

Direction of fault
movement

Crack in ocean
floor created by
earthquake

Mud and debris
cover the beaches

Vegetation stripped away,
exposing rock and soil

Tsunami grows
higher, reaching up
to 100 ft (30 m)
before it break:

Decreasing depth
causes the waves to
slow down

FROM EARTHQUAKE TO TSUNAMI

When an earthquake causes a sudden shift in the seabed, the

displaced water creates a chain of giant ripples moving at great speed away
from the disturbance. They can travel vast distances without slowing down.
Near the shore, shallow depths force the waves to brake sharply. They slow
down and grow higher until they crash onto the shore.




Wave power

TSUNAMIS CAUSED BY EARTHQUAKES AND VOLCANOES —
TECTONIC TSUNAMIS—ARE POWERFUL ENOUGH TO RESHAPE
COASTLINES AND CAN TRAVEL THOUSANDS OF MILES ACROSS
OCEANS. LOCALTSUNAMIS, CAUSED BY LANDSLIDES, CAN CAUSE
HIGHERWAVESTHAN TECTONICTSUNAMIS, BUTTHESEDONOT
USUALLY TRAVEL VERY FAR. WHEN EARTHQUAKES GENERATE
BOTH TECTONIC AND LOCAL TSUNAMIS, THE EFFECT CAN BE
DEVASTATING. THE BIGGEST TSUNAMIS OF ALL ARE CAUSED BY
METEORITE IMPACTS. BUT IT IS NOT JUST THE ORIGIN OF THE
TSUNAMI THAT AFFECTS ITS POWER. [F A TSUNAMI INVADES A
BAY, THE SHAPE OF THE COASTLINE CAN CHANNEL THE WAVES,
MAKINGTHEM NARROWER, HIGHER, AND MOREDESTRUCTIVE.

HARBOR WAVE

ON NOVEMBER 18, 1867,

THE STEAMSHIP LA PLATA wAs
STRUCKBY ATSUNAMITHAT HIT
THE ISLAND OF ST. THOMAS,
IN THE VIRGIN ISLANDS. AN
EARTHQUAKE MEASURING 7.5
ONTHERICHTERSCALEHADSENT
A TSUNAMI RACING TOWARD
THE COAST. EYEWITNESSES
DESCRIBED A WALL OF WATER
20 FT (6 M) HIGH SWEEPING
OVER THE ISLAND’S HARBOR.

ROCK FACE STRIPPED OF VEGETATION BY
THE TSUNAMI IS STILL BARE 14 YEARS LATER

WAVE OR TSUNAMI?

ORDINARY WIND-GENERATED WAVES LIKETHIS ONEROLL
IN TO BREAK ON THE SHORE ABOUT EVERY 10 SECONDS,
WITHABOUT 500 FT (150 M) BETWEEN THE CREST OF EACH
WAVE. WHEN A TSUNAMI HITS THE SHORE, IT RARELY
FORMS A BREAKER LIKE THIS. THERE CAN BE AS MUCH AS
300 MILES (500 KM) BETWEEN THE CREST OF EACH WAVE,
AND THERE MAY BE MORE THAN AN HOUR BETWEEN THE
ARRIVAL OF EACH WAVE.

A BREAKING WA\LE/

CAN GENERATE A FORCE
EQUIVALENTTOTHETHRUST
OF THE SPACE SHUTTLE'S
MAIN ENGINES

THE BIGGEST TSUNAMI

ON JuLY 9, 1958, AN EARTHQUAKE
MEASURING 8.3 SENT 100 MILLION
TONSOFROCKCRASHINGINTOLITUYA
BAy, ALASKA. A GIANT SPLASH
SURGED TO A HEIGHT OF 1,720 FT
(525 M), STRIPPING AWAY THE
VEGETATION TO LEAVE BARE ROCK.
A ROCKSLIDETHEN CREATEDALOCAL
TSUNAMI OVER 100 FT (30 M) HIGH —
THE LARGEST TSUNAMI IN RECENT
HISTORY. IT SWEPT ACROSS THE BAY,
FLOODING INLAND AND UPROOTING
THOUSANDS OF TREES.

12



SEA SCULPTURE

THE EXTRAORDINARY TOWERS AND CAVES OF
CATHEDRAL Rocks, NEw SouTH WALES,
AUSTRALIA, WERECUT AWAY FROM THE CLIFFS
AND GOUGED OUT IN JUST A FEW MINUTES
BY THE POWER OF A TSUNAMI THOUSANDS OF
YEARS AGO. ACCORDING TO SCIENTISTS, THE
ROCKS MUST HAVE BEEN SCULPTED BY THE
MOSTPOWERFULTYPES OFTSUNAMI— CAUSED
BYAHUGEMETEORITEHITTINGTHE OCEAN OR
A MASSIVE LANDSLIDE ON THE SEABED.

OIL-CARRYINGTRUCK
HURLEDAROUNDBY
TSUNAMI

BURNING WATERS
ONGOODFRIDAYINMARCH 1964, ANEARTHQUAKE
OFFTHEALASKAN COAST CAUSED LANDSLIDES THAT
CREATED A 30-FT(9-M) LOCALTSUNAMIIN THETOWN
OF SEWARD. OIL-STORAGE TANKS ALONG THE BAY
WERE DAMAGED AND THEIR FUEL IGNITED. TWENTY
MINUTES LATER, THE FIRST 40-FT (12-M) WAVE OF A
TECTONICTSUNAMIWASHEDIN, SPREADINGAWALL
OF FLAMING OIL INTO SEWARD AND SETTING MOST

OF THE TOWN ON FIRE.

TSUNAMIS AND TIDAL BORES
WHEN A TSUNAMI-GENERATED WAVE
REACHES A RIVER MOUTH OR A BAY, THE
SHAPE OF THE LAND ON EITHER SIDE
FUNNELS THE WAVE INTO A NARROW,
HIGH WALL OF SEAWATER WEIGHING
BILLIONS OFTONS. EXCEPTIONALLY HIGH
TIDES CREATE SIMILAR WALLS OF WATER
CALLED BORES. HERE, A TIDAL BORE SWEEPS
OVER THE EMBANKMENT OF THE QIANTANG
: = RIVER INEASTERN CHINA, SURPRISING TOURISTS.
T T e BORES ALONG THE QIANTANG RIVER HAVE BEEN AS
e o T e - HIGH AS 30 FT (9 M), MOVING AT 25 MPH (40 KM/ H).
=




Walls of water

The EARTHQUAKE that triggered the Indian Ocean
tsunami of December 26, 2004 unleashed energy
equivalent to the detonation of thousands of nuclear
weapons. Ocean waves radiated out from the
undersea earthquake close to the island of Sumatra
in Indonesia. The strongest traveled east and west.
Bangladesh, to the north of the epicenter, had few
casualties, while Somalia, far away to the west on
the coast of Africa, was hit much harder. But the
pounding waves did not hit
only those coasts in a direct
line from the epicenter.
Some waves were bent
around land masses to
hit coasts away from
the epicenter, such as
the western coasts of
Sri Lanka and India.

R Ve

SEISMOGRAM
This seismograph reading shows the earthquake that

shook southern Asia just before 8:00 am, local time. Most
earthquakes, even major ones, last only a few seconds. These
tremors went on for nearly ten minutes. When they subsided,
no one realized that the earthquake had triggered something
even more deadly—a tsunami.

THAILAND

Epicentre of

AFRICA

4 HRS

AUSTRALIA
6 HRS

8 HRS

10 HRS

TSUNAMI TRAVEL TIME

Shock waves spread out from the epicenter
of the earthquake like the ripples when a
stone is dropped into water. Each pink line
on the map indicates one hour of travel time.
The waves took just 15 minutes to reach the
nearest land, Sumatra. Seven hours later,

the coast of Somalia was struck. The effects
of the tsunami even caused minor damage
as far away as northern Australia.

Before a tsunami, the sea can recede
by as much as 1.5 miles (2.5 km)
on gently sloping shores

THE CALM BEFORE THE STRIKE o I g qugtigurt. Ry TIDE FLOODING SRI LANKA
Up to half an hour before the tsunami struck, theocean = = == == = This photograph, taken from a hotel room
suddenly appeared to drain away from some beaches. ol 85 looking down on a beach resort in southwest

When the trough—the low part of a wave—reaches the
shore before the peak, it sucks the water offshore. This is
called drawback and is an urgent warning to leave the
beach. However, many people around the Indian Ocean
went to investigate the exposed sand, with tragic results.

Sri Lanka, shows the moment the massive wave

struck, two hours after the earthquake. Waves up

= to 30 ft (10 m) high rushed in like a very strong,
very fast tide, and kept coming, sweeping in

between the buildings and trees.




TSUNAMI WAVE HIT PENANG

This still from an amateur video shows
the moment the tsunami reached a tourist
resort in Penang, Malaysia, 90 minutes
after the earthquake. Fortunately,
lifeguards at the tourist resorts had issued
warnings to their guests to stay away
from the beaches because of choppy
waters. Malaysia was spared widespread
disaster because the island of Sumatra
shielded it from the tsunami’s full force.

Oncoming water
strikes wall and
ricochets upward

Hour hand

records the
time when the
tsunami struck

SWEPT OUTTO SEA

As the waves devastated the shores of Aceh province,
many people were sucked out to sea and drowned. This
young Indonesian man was swept away, but survived
by clinging to a floating log. After nine days adrift,
living on rainwater and coconuts, he was eventually
picked up by a Malaysian container ship 100 miles

(160 km) west of his home in Aceh.

TIME STOOD STILL

The first inhabited region to be struck was
the city of Banda Aceh on the western tip

of the island of Sumatra, Indonesia. This
clock was found among the debris in Banda
Aceh, stopped at 8:45 am, the time when the
tsunami arrived. The waves were at their
most destructive here, reaching a terrifying
height of 80 ft (24 m).

RIVERS OF DEBRIS

At Patong Beach, on Phuket island,
Thailand, a lone figure looks on as the
water recedes, after waves traveled up to
1.2 miles (2 km) inland. There were
thousands of casualties in Phuket, many
receiving their injuries from the swirling
debris unleashed by the onrush of the
tsunami waves.

15



A drowned world

WHEN THE POUNDING WAVES STOPPED, as 2005
began, the survivors started to see the damage

the Asian tsunami had wreaked. Exactly how
many died in the disaster will never be known,
since so many bodies were swept out to sea. The
likely death toll is more than 200,000. Across the
region, families separated by the tsunami searched

WRECKED BOATS, INDIA

amﬂOUSl}’ for their loved ones. With roads and Not only were lives lost in the tsunami, but livelihoods
railroads washed away or covered in debris many vanished, too. All around the Indian Ocean, fishing boats

T 4 lay in heaps on the shore, many battered beyond repair,
areas were Completely cut off. People s lives were like these in the south Indian state of Tamil Nadu. The
shattered as the tsunami demolished their homes, tsunami destroyed two-thirds of Tamil Nadu'’s fishing fleet.

destroyed their fishing boats, flooded farmland
with salt water, and left tourist resorts in ruins.

s

S A

-

-

—uf_i

WASHED AWAY . d d ¥
Worst hit on the east African coast was boats toliseb a}fg}m
Somalia, 4,350 miles (7,000 km) from the A the buildings

epicenter. Three hundred Somalis died
in towns hit by the waves, and 50,000
survivors needed food, shelter, and medical
aid. In the district of Hafun, above, relief
was held up because the tsunami had
washed away the road into the town.

DESPERATE RESCUE e
When the giant waves finally 1 -
stopped coming, survivors = ﬁ-
waded into the sea, tryingto =%
rescue people who had been "
swept out by the force of the
waves. All too often, the people
they dragged from the water
were already dead. Here, in
the city of Madras on India’s
southern coast, 390 people
lost their lives.

TWISTED TRACK
Near Sinigame, on the
southwestern coast of Sri
Lanka, 1,500 passengers
perished when the full force of
the tsunami hit the train they
were traveling on. The waves
not only swept the engine
and cars from the track,
but forced up the rails
themselves, leaving a mass
of twisted wood, metal,
and tangled debris.




BANDA ACEH

The place most

devastated by the

tsunami’s onslaught

was the Indonesian city of
Banda Aceh, on the island
of Sumatra. The city was just
155 miles (250 km) from the
earthquake’s epicenter and,
when the waves receded,

it lay in ruins. Many
eyewitnesses compared

the ravaged city to
Hiroshima in Japan, after
the detonation of an atomic
bomb in 1945. One hundred
thousand people may have
lost their lives in the Banda
province in just 15 minutes.

Buildings utterly
flattene

ields contaminated with salty

seawater. Crops may not be able
to grow in them for years to come

MISSING PERSONS

For weeks after the disaster, notice boards in tourist resorts,
such as the tropical island of Phuket, Thailand, were
covered with photos of people who were still missing. With
hospitals overflowing with the injured and dead, relatives
and friends struggled to discover if their loved ones were
dead or just lost in the confusion.

SALVAGING POSSESSIONS

Across the region, people picked through the remains of
their shattered homes to salvage anything they could. Over
a million people were left homeless by the tsunami. Here, in
the remote Andaman and Nicobar Islands, clearing up was
made more difficult by aftershocks from the earthquake,
which continued for days after the tsunami.
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Recovery begins

As THE sCALE OF THE 2004 ASIAN
disaster became apparent, aid began
to arrive from around the globe. The b
first task was to provide shelter and
medical assistance to survivors. Then
IN MEMORY OF THE DEAD local people and aid workers began to
This Buddhist statue was - clear the debris left by the water. One of the
left on the beach at Khao .. . .
Lak, Thailand, in memory  MOSt traumatic jobs was recovering the bodies of

of those who had died in - the victims before they started to rot and spread
the disaster. Religious

AID RESCUE TEAM

services for the victims disease- O].’ICG the Clearing Oper ations were over, Governments and aid agencies from around
were held on beaches all people COUld start getting b ack to their normal the world sent food, medlcmg, temporary
around the coast. . . - shelters, and emergency supplies for those

lives, going to school and to their jobs. The who had lost their homes and belongings.

: : : : Among the rescue teams were hundreds
economy of much of this region relies heavily on o e e o e Chines

tourism, so it was vital to attract visitors back to  doctor. They cared for tens of thousands of
the area, by showing them that the tsunami had

Refugee camp atBang  not destroyed a beautiful tropical paradise.
Muang, Phang Tha,
in Thailand

shocked and injured patients.

TENT CITY Elephant handler wears
Vast camps were set up to mask as protection
house people made homeless against the smell

by the disaster. There of decaying bodies

were fears that unsanitary
conditions in such huge
refugee camps might lead

to outbreaks of diseases such
as cholera and typhoid. This
was prevented by the swift
action of local and national
health services. Their first
priority was that survivors
had safe drinking water and
food, the means to cook,
essentials such as soap, and
adequate sanitation.

ELEPHANTS AT WORK
After the disaster, it was essential
that corpses were buried quickly, to
prevent outbreaks of disease. Thailand’s
elephants, usually employed in the
logging or tourist industries, proved
invaluable now. Elephants could reach
areas inaccessible to even four-wheel-
drive trucks. First, dogs were used to
sniff out bodies, then the elephants
could effortlessly nudge aside lumber,
masonry, or fallen trees to reveal the
corpses hidden beneath. They also
carried out the grim task of
transporting the bodies to
burial sites.




CLEARING THE DAMAGE
Tourism is one of the most important
industries in Southeast Asia. Beach
resorts such as Phi Phi island in
Thailand lay ruined and covered in
debris. Bulldozers were sent in to
clear the area and demolish unsafe
buildings, so that the task

of rebuilding could begin.

BOAT BUILDING

All around the coast, local
people set to work to rebuild
boats shattered by the waves,
or to start again if the boats
were beyond repair. Boats are
vital to the region’s fishing
fleet, but many tourist resorts
also use them to show visitors
the region’s coral reefs and
rich marine life.

Temporary shelter
for aid workers and

thei i t
eir equipmen Boat-building

on the beach at
Phuket, Thailand

BACK TO SCHOOL

The tsunami badly damaged this primary school
in Hikkaduwa, Sri Lanka. However, just two
weeks after the disaster, children who survived
returned to classes in the repaired building.
One-third of those who died in the tsunami
were children, who were much less able to

resist the force of the waves than adults.




TSUNAMI OBSERVATION
<1+ A sensor fixed to the ocean
floor below this Japanese
buoy measures the pressure
of water above it. If a
¢ tsunami as small as
0.4 in (1 cm) passes
over it, the water
| pressure changes and the
- sensor sends a signal to the
buoy on the sea surface.
The buoy then signals
a satellite, which alerts
__ Japan’s Tsunami Early
111 Warning Center.

Isunami warnings e

BETAABER Tre 2004 TsuNAMI struck the Indian
wammpsscnssas Ocean without warning, taking almost g
®  all of its victims by surprise. In the

. Pacific Ocean, where tsunamis are more

Bt " common, oceanographers monitor
Tsunami evacuationsign  the ocean for possible tsunamis.

Sirens and broadcasts warn people when a tsunami is

approaching, and signs indicate safe evacuation sites,

such as higher ground or the upper floors of a reinforced

concrete building. Earthquake-monitoring equipment at

the Pacific Tsunami Warning Center did register the

Sumatran earthquake, which caused the tsunami,

but there was no system for informing people on the

Indian Ocean coasts. If a warning system had been in

place, thousands of lives might have been saved.

1

Solar panels
power the buoy

Gate raised to HOLDING BACK THE WAVES
allow tall ships This enormous floodgate in Nomazu Port, Japan, has
into the harbor a door 30 ft (9.3 m) high, which automatically shuts
against tsunamis. It is triggered by a seismograph— an

earthquake-measuring device—which senses the
ground movements that could lead to a tsunami. Most
of Japan’s population live along the coast, so measures
like this are vital to protect the crowded cities of this
earthquake-prone region.

Massive gate
weighs 925 tons
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THE SEA FROM SPACE

Launched in 1992, the Poseidon satellite records
the ocean currents and sea surface height from its
orbit above Earth. Tiny fluctuations in sea level
immediately after an undersea earthquake can
give advance warning of a tsunami.

Two radar altimeters
measure sea surface height

TSUNAMI WARNING CENTER
Oceanographers at the Pacific Tsunami
Warning Center in Hawaii gather
information about undersea
earthquakes and sea level
fluctuations to determine whether
a tsunami is likely. Within half an
hour of an earthquake, they can
send out warnings, predicting
where and when the tsunami will
arrive. A similar warning system is
being put in place around the
Indian Ocean.

SONAR DEVICE

The first step in establishing an
Indian Ocean tsunami warning
system is to begin monitoring

tsunami originated. It will reflect
sound off the seabed and build
up a 3-D image.

Areas below
sea level are
blue/green

Steep slope leading
Land areas to ocean depths
above sea level

THE OCEAN FLOOR IN 3-D

This false-color 3-D image of the ocean floor around California was made using sonar. Sonar maps
like this enable oceanographers to study the contours of the seabed. Regular scanning reveals
seabed movement, which could signal tsunami-triggering events. Such movement includes shifts
along a fault line, or the collapse of unstable undersea slopes at the edges of continents.
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TSUNAMI WARNING TOWER
When the Warning Center spots an
impending tsunami, the race is on
to spread the news around coasts
that may be affected. New warning
towers, like this one in Thailand, are
being built all around the Indian
Ocean. The tower has a siren, and
its antennae can interrupt TV and
radio broadcasts to send text
messages to warn the public that
they should move to higher
ground, away from the coast.

earthquake activity on the seabed Tourists relax in

in the region. This sonar device is front of the Tsunami
being launched to map the seabed Warning Tower at
near Banda Aceh, where the 2004 Phuket, Thailand



Earth shakes

"T'HE SURFACE OF OUR PLANET seems solid and unmoving— —
but Earth’s plates are moving all the time, sometimes gently

and gradually, and sometimes with a sudden jolt that makes the
ground shake. Earthquakes are usually measured using a scale
devised in 1935 by Charles Richter. The smallest recorded quakes

POSEIDON THE EARTH.SHAKER measure up to 3.5 on thg Richter scale, a degree of ground

In ancient Greece, people believed that movement that may be just enough to rattle a cup on a table.
earthquakes were caused by the god of h h Kk d d

the sea, Poseidon. When he was angry, The most severe earthquakes measure over 8 and can destroy
Foseidon stamped on the ground or entire cities. Earthquakes cannot be prevented, but scientists can
stuck Earth with his three-pronged .

trident, and set off an earthquake. His study the records of past quakes and measure the buildup of
e e e o i stresses within the rocks. Then they can forecast the probability
oseidon the name“Earth-Shaker.

that a substantial earthquake will happen within a certain time.

Fault line, where Two plates moving in
two of Earth’s opposite directions
plates mee

Epicenter, directly
above focus

Seismic waves

ippling f f
SEISMIC WAVES fipping from focus

When a fault sticks instead of sliding smoothly,
massive forces build up underground until Focus, where an
suddenly the rocks fracture at a point called the earthquakebegins
focus. Vibrations called seismic waves ripple

outward from here. The force of the earthquake

is greatest at the epicenter, directly above the

focus on Earth'’s surface. The most damaging

earthquakes have a focus less than 40 miles

(65 km) beneath Earth’s surface.

L.A. TRAFFIC JAMMED
An unusual pile-up happened when
an earthquake measuring 6.7 struck
Los Angeles, CA, on January 17, 1994.
The lowest floor of a building settled
onto the cars parked below, crushing
them. There was also massive
damage to other buildings,
power supplies, roads, and a
major dam. People who live
along the San Andreas Fault
are used to small tremors
occurring almost
daily, but larger
earthquakes,
such as this
one, are rare.

SAN ANDREAS FAULT

Like many fault lines, the San Andreas fault line generates many earthquakes.
Extending 750 miles (1,200 km) through central California, it divides the Pacific
and North American tectonic plates, and causes frequent earth tremors in the
cities of San Francisco and Los Angeles. Some parts of the fault slip in regular
jerks that produce slight tremors, while others get jammed and then shift as
pressure is released, causing a major earthquake.
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MEXICO CITY QUAKE

When an earthquake measuring 8.1 hit Mexico City on
September 19, 1985, buildings up to 15 stories high began to
swing like pendulums. Nearly 9,000 people died, most of them
crushed inside collapsing buildings. Rescue workers were
hampered in their efforts to free people by smaller aftershocks.
These shocks follow a big earthquake as rocks settle into new
positions, and can bring down buildings already damaged in
the main quake.

Colored bands are
narrow around the
epicenter, showing
greater land
displacement

Epicenter of
earthquake

GROUND MOVEMENTS

This satellite radar image shows movements
of land following an earthquake measuring
7.1 in California in 1999. The colored bands
represent contours. The distance between
adjacent contours of the same color indicate
4 in (10 cm) of ground displacement.

Fault line

Earth tremors can be detected, recorded,
and measured using a seismograph,

Seismographs can detect vibrations

called foreshocks that are produced

by deep rocks fracturing before

an earthquake. Monitoring
foreshocks helps scientists
to predict earthquakes.

EARTHQUAKE DETECTOR

In AD 132, Chinese astronomer
Zhang Heng invented the first
seismoscope, a device for detecting
ground movement. This bronze
device shows the direction a
tremor comes from, and works
within a range of about
400 miles (600 km).

Earth tremors cause
one of the dragons to
elease a ball

Toad farthest from
epicenter catches the
ball. The quake lies in
theoppositedirectionof
hat of the toad

Ball falls into
open mouth of
toad below

Fineneedlemoveswith

the tremors, recording

the vibrations with ink
The greater the
shock wave, the
wider the zigzag
on the display.

REVEALING QUAKES

such as this portable device.

23




Surviving a quake

Encineers say that it is not earthquakes that kill,
but buildings. Earthquakes usually have a minor
impact in the wilderness, but when they affect
built-up areas, the results can be devastating. In
some earthquake zones, buildings are specially
constructed to absorb vibrations without collapsing.
But even supposedly earthquake-proof cities may
come crashing down in a major quake. When an
earthquake does strike, emergency plans are put
into action. Trained teams are despatched to rescue

FIGHTING FIRE
the injured from the rubble, evacuate victims from After the ground has stopped shaking, damage to electrical
: . : 14; equipment and gas pipes can lead to an outbreak of fires.
danger zones, ﬁght flI'eS, make ruined bUIIdlngS Safe’ F(ilrefli)ghters haveg to 1;)tlg)uggle through the ruined buildings
and, eventually, restore essential services. and broken roads to reach the blaze. In Kobe, Japan, many
of the city’s ancient wooden buildings burned down when
firefighters ran out of water.
CITY IN RUINS

The ancient fortress, or citadel, of Arg-e Bam stood on a hill
overlooking the city of Bam in Iran for 11 centuries, until
December 27, 2003. The violent earthquake that hit Bam that day
flattened the modern city, as well as the mud brick fortress and
other historic buildings dating back to the 16th and 17th centuries.

More than 26,000 people died and 70,000 were left homeless. Shakingcaused theloose ground

to move like a liquid, and it could
no longer support the freeway

THE CITADEL OF ARG-E BAM IN 2003

SHOCK IN JAPAN

During the earthquake that struck the city of Kobe, Japan, on
January 17, 1995, bolts holding together elevated (built above
ground) roads snapped, sending sections of road crashing to the
ground. Much of Kobe is built on ground that becomes unstable
during an earthquake. Also, the epicenter of the 6.9- magnitude
earthquake was only 12 miles (20 km) from the city. Its shock
waves damaged or destroyed some 140,000 buildings and
claimed the lives of 5,500 people.
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SEARCHING FOR LIFE

When an earthquake hits a city,
people can be buried alive inside
collapsed buildings. It is vital that
rescuers find them quickly before
they suffocate or die of their injuries,
or perish from lack of water and
food. Rescuers may use a trapped
person detector, like this one. The
device can detect vibrations as faint
as those from a heartbeat,
letting rescuers know if
anyone is alive
in the rubble.

Earphones, for
listening for
signs of life

EMERGENCY SHELTER

An earthquake victim is given a medical checkup
in an evacuation center. One month after Kobe’s
earthquake, 226,000 people were living in centers
like this one. Some 300,000 people lost their homes
and the authorities were unable to accommodate
all of them. Some had to sleep in tents or in their
cars in freezing winter weather.

for amplifying
sounds from
vibrations

Sensor, for picking

up vibrations r :

Subsensors,canbe
placed in different
parts of a building

Cable coil, to enable
sensors to be moved
around so that every
part of a building

can be investigated

COMBING THE RUBBLE

Trained dogs can help rescue workers by sniffing
out survivors in the rubble of a collapsed building.
Dogs have the added advantage that they can
move lightly over loose material, while a person’s
weight could disturb the rubble and cause more
debris to fall on anyone trapped below.
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Mighty volcanoes

UNDERNEATH EARTH'S solid crust

lie pockets of burning hot molten rock
called magma. Less dense than the rock
above it, magma rises to the surface
through weak spots in the crust. Most of
these weaknesses lie along the margins
of Earth’s tectonic plates, but a few

are found at hot spots (areas of deep
heat within Earth) far from the plate
edges, such as the Hawaiian islands

and Yellowstone. As the magma pushes
upward, pressure builds until the
magma breaks through Earth'’s crust,

CODDESSPELE sending rock, ash, and lava cascading or

ccording to legend, the . SLEEPING VOLCANO

Hawaiianggoddgss of 00zing onto the surface as a volcano. Japan’s beautiful Mount Fuji last erupted in 1707 and

volcanoes, Pele, has all the is now classed as dormant. Dormant volcanoes show

powers of a volcano. She no signs of activity, but they may erupt in the future.

is said to make mountains, Active volcanoes erupt constantly, or with gaps of a few

melt rocks, destroy forests, years. Volcanoes that have been dormant for thousands

and build new islands. Ashy steam of years are called extinct—although scientists cannot be
blasting from the certain that they will never erupt again.

volcano’s vent

FIERY RIVER
When the magma inside a volcano is
runny and does not contain much gas,
it oozes or gushes from the volcano
in a hot stream of lava, like this
pahoehoe (pah-hoy-hoy) lava
in Hawaii. When the magma
is thick and sticky, it traps
gases such as steam and
carbon dioxide inside
it. Sticky, viscous
magma erupts from
the volcano in a
violent explosion of
lava globules and
burning ash.

Molten lava sets
fire to trees

Cracks and ridges
form as the top of the
lava sheet hardens

BIRTH OF AN ISLAND

The majority of volcanic eruptions take place under the oceans. In 1963, an undersea
eruption occurred off the coast of Iceland, with unusual results. The sea began to
steam as seawater poured into the volcano’s vent and was boiled by its heat. Over
the next three and a half years, lava and ash from the volcano piled up, eventually
forming an entirely new island, Surtsey, measuring 1 sq mile (2.5 sq km) in area.
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Gushing lava

Magma
chamber

SHIELD CONEVOLCANO

Runny lava escapes from the volcano’s vent
(opening) in a fountain or a gushing river.

This type of lava runs easily along the ground,
spreading over a wide area. Successive eruptions
form a massive mountain with gently sloping
sides. A typical shield cone volcano is Mauna
Kea, Hawaii.

Cone formed by ash

and rocks piling steeply

Central vent

around central vent

CINDER CONEVOLCANO

This erupts ash and rocky material, which falls
in a ring. These volcanoes usually have only

one vent. The straight-sided, cone-shaped crater
is created by the rocks and rock fragments

from many eruptions. Cinder cones, such as
Paricutin, Mexico, rarely rise more than

1,000 ft (300 m) above land.

TAKING THE TEMPERATURE
Volcanologists (scientists
who study volcanoes) can

find out what is going
on beneath Earth’s
surface by measuring
the ground temperature
around volcanic vents.
Active volcanoes have to
be monitored frequently,
so that people can be
warned when an eruption
is likely. If the ground

temperature rises, it may be a

warning of an impending eruption.

R ]

Side vent

STRATOVOLCANO

The lava is thick and sticky, so it cools

and hardens quickly, producing a steep,
symmetrical mountain. Eruptions of lava
alternate with rocky and ashy material,
producing distinct layers in the mountain.
Stratovolcanoes may grow as high as 8,000 ft
(2,500 m), and can be cone- or dome-shaped.

TAKING SAMPLES

After eruptions, volcanologists dressed in heat-protective

suits collect fresh lava samples for analysis. They have

to work fast, since further eruptions are always possible.

Lava samples can provide information about changes
in a volcano’s behavior. For example, scientists may

analyze the mixture of gases in the lava to see if they have

become more explosive.




volcanic ash

MOUNT ST. HELENS

When Mount St. Helens, Washington, erupted on

May 18, 1980, a column of gas, ash, and pumice was
sent hurtling 15 miles (24 km) into the atmosphere. So
much rock was blown off the top of the mountain that
it lost 1,350 ft (400 m) in height. A cloud of ash spread
over an area of 20,000 sq miles (50,000 sq km), causing
a major hazard for aircraft.

AFTER THE ERUPTION

The Mount St. Helens eruption flattened around
230 sq miles (600 sq km) of forest, and wiped out
virtually all the local wildlife. Scientists estimate
that it will take 200 years for the forest to return to
its pre-eruption condition.

NEW LIFE
After a volcanic eruption, the first
plants to appear in solidified lava are
mosses, lichens, and small weeds. It
may take decades for the volcanic rock
to break down into fertile soil. Once
this happens, larger plants begin
to take root.

Uprooted and
burned fir trees

Rivers of fire

THE DEVASTATING POWER of an exploding volcano is

a magnificent and terrifying sight. As the volcanic cone
comes unplugged, enormous pressures are released,
forcing lava, ash, rocks, and superheated gases out. After
an eruption, people may return to farm the soil nearby,
particularly if it is now nourished with mineral-rich
volcanic ash. Fortunately, today most eruptions can be
predicted and people can be evacuated from the danger
zone. However, the effects of a volcanic eruption can
reach far wider than the foot of the mountain. A major
eruption can affect the weather over the whole world.

JETS OF FIRE
In 2001, Italy’s Mount Etna exploded with a bang. Rising
11,120 ft (3,390 m) above the island of Sicily, Etna is one of Europe’s
highest mountains, and its most active volcano. Usually it erupts in
small, continuous bursts like a firework display. Local people fight
a constant battle with lava flows that damage
roads, buildings, farmland, and threaten
towns. Concrete barriers, trenches,
even explosives have been used
in attempts to redirect the lava,
but with limited success.
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PYROCLASTIC FLOW
After 600 years lying
dormant, on June 15,
1991, Mount Pinatubo
in the Philippines began
erupting. A gigantic
column of rock particles
and ash was ejected

25 miles (40 km) into
the atmosphere. As the
column collapsed, this
deadly cloud of hot

gas and debris, called a
pyroclastic flow, hurtled
at speeds of 100 mph
(160 km/h) across the
surrounding area. Haze
spread around the globe.
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DEADLY DUST
As ash from Mount Pinatubo
filled the air with a choking
cloud and covered the fields,
farmers took their buffalo to
look for unaffected areas. Many
survivors developed pneumonia
from inhaling the gritty ash, and
entire harvests were lost.

-
‘l

PANIC IN POMPEII
The prosperous Roman town of
Pompeii lay in the shadow of Italy’s
Mount Vesuvius. The volcano had been
dormant for centuries, so the townspeople
were taken by surprise when they felt
the first rumbles of an eruption
on August 24, AD 79. This artist’s
impression shows the pyroclastic flow
about to engulf the town.
Ash around the
bodies hardened,
preserving the
hapes of the dead

DEADLY DUST
Many people managed to escape

from Pompeii, but some 2,000

Fluid lava pours were trapped in the town. They
down the slopes died of suffocation as a choking
pyroclastic flow swept through

the streets. Pompeii and its dead

were buried under 100 ft (30 m)

of ash, and not discovered until

excavations began in 1860.
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(ONE TYPE OF NATURAL DISASTER can happen in
any part of the world. Wherever a steep hillside is
i_ found, when the pull of gravity is greater than the
4%, forces that hold together the particles on the slope, —
" L T a mass of loose material may come crashing AVALANCHE WARNING SIGN
! . . In mountain ski resorts, such as the
- = down the slope. On a_rocky or muddy hllls1de, Swiss Alps and the Rockies in the US
. 4. unstable rocks and soil can cause a landslide. and Canada, warning signs indicate the
Saint Bernard rescue dog .. risk of avalanches. Although it is difficult
On a snowy mountainside, snow can hurtle as to predict exactly when and where an
1 11di imn i avalanche will take place, experts can tell
an avalanche, burying people and buildings in its path. Speedy e e e el
rescue is essential to save any survivors buried under the dense unstable enough fo trigger an avalanche.
snow or masses of rocks and mud. For hundreds of years,
rescue teams have used dogs to find trapped people.
TO THE RESCUE

High in the mountains, rescue
teams use helicopters to
reach injured people quickly.
A winch is used to lower
rescuers and haul up the
injured on stretchers.
The pilot must be very
careful, since even the
noise and rotor wash of
a helicopter can trigger a
further avalanche.

TORRENT OF SNOW

An avalanche starts when
mountain snow builds into an
unstable overhang or becomes
loose because of a thaw.
Triggered by an earth tremor or
by a loud noise, the avalanche
grows as it rolls down the slope,
loosening more snow and picking
up rocks and soil. The path of an
avalanche can be half a mile (800
m) wide. Anyone caught up in it
has just a 5 percent chance

of survival.

: : S o’
Y x o AVALANCHE PREVENTION

: ;,J Fences built across the slopes can bring tumbling
snow to a halt before it has a chance to grow into a
huge avalanche. Sometimes explosives are used to
trigger small, controlled avalanches. This prevents
the buildup of large snow masses that could

cause a major avalanche.
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Steep, water- T

Loose pieces
saturated slope P

TYPES OF LANDSLIDES
There are four types of
landslides. Soil creep is

a slow movement—as

its name suggests—due

to tiny shifts in the soil
particles. Slumping is a
faster slide, occurring
when slabs of land slip
down a slope. Debris

flow happens when a
slope becomes saturated
with water and triggers a
landslide of a water-soaked
mass of soil and rocks.
Rockfalls are sudden slides
caused by heavy rain or
frost dislodging larger

i Debris flow
rock pieces.

Slumping

Part of hotel
reduced to
andslide rubble

Soil creep

SLIPPING INTO THE SEA
The coast can be a dangerous place
to build. In 1993, the clay slope

ROCKY ROAD beneath this hotel in Scarborough,
In August 1983, an 18-ft (6-m) slab of granite crashed UK, became saturated with water
down from the hillside onto the highway in Yosemite and slumped into the sea, taking
National Park, California. Rockfalls along roads are often part of the building with it. Even
the result of poor construction methods. Road-builders solid stone cliffs can be eroded by
may cut into hillsides without supporting them properly, wind-driven rain and waves until
or build on slopes that are too steep. the clifftop is left overhanging

precariously.

Rescue workers
carry the body
of a landslide
victim

/

DEADLY DEBRIS
An earthquake measuring 7.6 on the Richter
scale hit San Salvador, El Salvador, on
January 13, 2001. It triggered a massive debris
flow in the Santa Tecla neighborhood. Soil
and rocks swept down the hillside, cutting
straight through the streets and homes below.
Buildings directly in the path of the debris
flow were flattened, killing 63 people.




LAYERS OF THE ATMOSPHERE
The atmosphere is divided
into four distinct layers based
on temperature and humidity.
The outermost layer, the
thermosphere, is the thickest,
extending into space. Gravity
keeps most of the atmosphere’s
water and air in the lowest
layer, the troposphere. The
Sun’s rays pass through the
outer atmosphere to warm the
air and water, causing them
to move. These movements
make the planet’s weather.

ome satellites
orbit at the top of
the thermosphere

-ﬁ\qumm the Northern and

Southern Lights, occur in
the lower thermosphere

. Thermosphere begins
here. It thins out into space
atabout 400 miles (650 km)

above Earth’s surface

Most meteors burn up
by the time they reach
the mesosphere

S

. Mesosphere extends up
to about 50 miles (80 km)
above Earth’s surface

2.Stratosphere, reaching

up to about 28 miles

(48 km) above Earth’s

surface. Contains ozone,

- which absorbs some of
the Sun’s ultraviolet
radiation before it
reaches Earth’s surface

1. Troposphere, up to
12 miles (19 km) above Earth’s
surface. The planet’s weather
happens within this level

Earth’s atmosphere

THE ATMOSPHERE IS A BAND OF GASES—mostly
nitrogen, oxygen, and argon—held around

Earth by gravity. Air masses, each defined by

fairly uniform temperature and humidity, move
around the atmosphere. The interaction of air
masses creates all the conditions that make up the
weather—from clear, sunny skies to hurricanes
and torrential rain. The pattern of weather over
time in a particular region is called the climate.

In some parts of the world, extreme weather
conditions are part of the climate. In other places,
the climate is less extreme, so people are totally
unprepared when a weather disaster strikes.

THUNDERCLOUDS IN THE ATMOSPHERE

Viewed from space, the atmosphere looks like a light

haze around the planet. Just above Earth’s surface, in the
troposphere, vast thunderclouds are silhouetted against the
orange setting sun. The blue color of the sky is caused by
sunlight scattered by molecules of nitrogen, oxygen, and
water in the air. The layers in the blue sky in this picture
were created by volcanic ash from eruptions at Mount
Pinatubo, in the Philippines, and Mount Spurr, Alaska.

SOARING CLOUDS

Clouds form in the lowest layer of the atmosphere,
the troposphere. Towering cumulonimbus storm
clouds like this one can reach 15 miles (24 km) high,
and punch through the top of the troposphere.

The largest storm clouds can contain 275,000 tons
of water. These clouds produce thunderstorms,
hailstorms, tornadoes, torrential rain, and snow.
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ICE STORM

In parts of North America,
ice storms can cover the landscape
with a coating of clear ice. Ice storms
happen when snow melts as it falls
through a layer of warm air, then
supercools as it hits cold air nearer the
ground. In 1998, an ice storm covered
much of Quebec, Canada, including the
city of Montreal. The ice storm became
the most expensive natural disaster

in Canada’s history, as the weight of
clinging ice brought down so many
power lines that four million people
were left without electricity.

op!

DESERT DUST STORM
In dry desert landscapes, hot, high-pressure air sits steadily
over the land, bringing clear skies with temperatures as high
as 140°F (60°C) in the daytime and below freezing at night.
Occasionally, moist winds sweep across the desert, mix
with the hot air, and rise high into the atmosphere.
There, they cool to form huge thunderclouds that
bring short, violent thunderstorms. The
now cool, dry air falls to the ground and
spreads out, creating a wind up to
60 mph (100 km/h), which whips
up dusty soil to form a swirling
dust storm, like this one in Iraq.
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lines show cold and
warm fronts meeting

WHAT IS WIND?
The Sun warms the land and sea, which
warms the air above. Warm air has low

density, so it rises and cold, high-density air

moves in to take its place. This movement
of air is what we know as wind. Prevailing
winds (winds that blow fairly steadily from
one direction) are arranged in a series of
bands, or circuits, around the globe.

trades—in the

days of sailing ships, trading
hips relied on these winds

MAPPING THE WEATHER

On this weather map, lines called
isobars link areas with equal air
pressure. Air pressure is the weight

of air pressing down on a given area.
High pressure brings cloudless blue
skies, while low pressure brings wet,
stormy weather. Spiked and bumped
lines on the map show the fronts
(boundaries) of air masses. When air
masses collide, they bring a change of
weather along
the front.

— Low-pressure
i/’/ area
—

sobar joins
pointsofequal

iked and bumped .
air pressure




EIFFEL TOWER STRUCK

This dramatic photograph shows
lightning striking the Eiffel Tower
in Paris, France. Like other tall
buildings, the Eiffel Tower is
protected from damage from
lightning strikes by a lightning
conductor — a metal cable or strap
that leads the electrical charge
down to the ground where

it discharges harmlessly.

2. Warm, moist air
rises over cool air
and forms clouds

1. Warm air rises
and meets cool air

Frontal cloud

HOW RAINCLOUDS FORM

The Sun’s heat makes water from
the oceans and on land evaporate
into the air. The moist, warm

air rises and becomes cooler. As

it cools, the water vapour in it
condenses to form clouds. The
water droplets in the cloud link
together and grow heavier. When
the cloud is thick enough, the water
falls back to Earth as rain, hail, or
snow. Factors that make warm,
moist air rise rapidly, creating
storm clouds, occur where one air
mass overrides another (frontal
wedging), where air converges, and
where mountains uplift moving air.

3. Persistent rain
or drizzle falls

Wild weather

At any TIME, across the world, about 2,000
thunderstorms are lighting up the sky with giant
electrical sparks. A bolt of lightning can reach
30,000°C (54,000°F), five times hotter than the
surface of the Sun. The massive electrical charge
a lightning bolt carries can kill in an instant.
Most thunderstorms happen in summer, when
warm air rises to form thunderclouds. These
storms can bring torrential rain or stinging hail.
Meteorologists track the path of thunderstorms
using information from satellites, weather
stations on the ground, and specially adapted
weather planes that can fly into storms.

THUNDER AND LIGHTNING

Inside a storm cloud, water droplets and ice crystals rise
and fall violently, building up a massive static electrical
charge. The charge sends a spark of lightning to the
ground, creating fork lightning, or among the clouds,
making sheet lightning. The air around the lightning
heats up and expands, creating a shock wave that is
heard as a clap of thunder.

3. Clouds release
their moisture
as rain showers

/ or brief storms

2. Warm, moist air rises,
mixes, or converges, and
cools to form clouds

1. Warm 4. Cool
f}:om.zd heats air sinks
e air

Convergence cloud
3. Far slopes

are left dry

2. Clouds form
and fall as rain

ep. B

1. Warm air
rises and cools
as it meets the
mountain

Mountain lifting
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FLYING INTO THE STORM
Aeroplanes such as this
WC-130 Hercules are used
to monitor weather in the
USA. Similar planes are
used around the world.
When severe weather is
expected, such planes
can fly into the storm
to analyse the speed,
strength, and direction of
the wind. Meteorologists
use this information to
predict which areas will be
struck by the storm and how badly.

Tubes show
the branching
path of the
lightning

Radar equipment
in nose of plane

. ]
oy

LIGHTNING SCULPTURE

This weird sculpture of solidified sand was

created by lightning. As lightning passes through

sand, it heats up the sand grains to melting point

and then fuses them together to form a structure

of hollow tubes, called a fulgurite. Lightning’s

intense heat can ignite trees and wooden

Thunderclouds over buildings, causing natural fires.
Gillette, Wyoming, USA

BLACK CLOUDS AND HAIL

Hailstones form when raindrops, moving

up and down in the freezing air inside black

thunderclouds, become coated with layers

of ice. Large hailstones can be bigger than

a baseball, but most are the size of a pea.

Even when they are tiny, these balls of ice

can cause havoc, battering fields of crops,

damaging property, and turning roads into : Baseball

hazardous, slippery ice-rinks. Giant hailstone




IN LATE SUMMER, above the warm,
tropical seas that lie either side of
the equator, enormous rotating
storm systems can develop with
wind speeds of 120 kph (75 mph) and above. These storms
are called hurricanes when they originate over the Atlantic
Ocean, cyclones in the Indian Ocean, and typhoons in the
Pacific. The biggest measure 500-800 km (300-500 miles)
across. These storms can travel thousands of kilometres,
sweeping inland from the ocean, and leaving a trail of
destruction. High winds toss boats about, uproot trees,
and topple buildings, while torrential rain and surges

of seawater bring devastating floods.

Storm at sea

HURRICANE FORMING Drv air sink H
This satellite image shows spiral bands Iy air SINKS

into the eye of

of cloud forming Hurricane Ivan, as it
the storm

passes over the Cayman Islands in the
Atlantic Ocean in September 2004. For
a hurricane to form, the temperature

of the sea must be above 27°C (80°F),
fuelling wind speeds greater than

118 kph (74 mph). A hurricane can pick
up two billion tonnes of water vapour
from the sea each day, to be dumped
on land as torrential rain.

Air spirals inwards at
bottom of hurricane

The fastest winds and
heaviest rain spiral around
the low-pressure eye wall

Sea surface bulges i

the low-pressure eye area

BLOWN OVER

This tree’s strange shape was caused by the fierce
wind off the sea constantly pushing it in one
direction as it grew. Winds are stronger over the
oceans than on land because there are no obstacles
to slow them down. Strong ocean breezes batter
coastlines, then gradually run out of energy as they
move inland.

Blue arrows show cool
air spiralling outwards
at top of hurricane

Eye area

INSIDE A
HURRICANE
A hurricane is
created by an area of
warm air rising above

the ocean, and sucking in
Red arrows show surrounding air. The Earth’s
spiralling bands rotation makes the air spin. As the
of wind and rain spinning air rises, it cools, creating a
spiral of towering storm clouds. At
the centre of the hurricane is an area
of calm air known as the eye.

The calm eye
of the storm

Thick clouds
spiral around
the eye



EL NINO

occurred during the

experience drought.

Red shows sed
temperatures furthest
above normal

EYE OF THE STORM
Hurricane Fran’s fiercest wind
and most torrential rain
batter a petrol station in
North Carolina, USA, in
1996. The most violent
part of the hurricane
often follows a calm
period, when it might
seem that the storm has
passed. In the midst of
the whirling wind and
rain, the sky may suddenly
clear and the air grow still,
as the eye of the storm passes.
A few moments later, the storm
returns with renewed vigour.

WIND AND WAVES

In 1998, Hurricane Georges
sent huge waves crashing
onto the shore of Florida,
USA. When the eye passes
over the coast, it brings
with it a towering wall of
water called a storm surge,
which can reach 3 m (12 ft)
high. This terrifying surge
in sea level is caused by low
air pressure at the storm’s
centre, and it is responsible
for many of the deaths that
occur during hurricanes.

Palm trees bend but rarely
break in hurricane winds

Every three to seven years,

a weather pattern called

El Nifio causes winds over
the Pacific to temporarily
change direction. This
coloured satellite image
shows the difference between
the normal sea temperatures
worldwide and those that

El Nifio event. The winds
push warm water towards
South America, bringing
hurricanes and other tropical
storms while countries to
the west of the ocean may

1997

HURRICANE WARNINGS

Flags like these alert residents
and ships when a hurricane is
approaching the coast. Weather
forecasters also broadcast an
advance warning called a weather
watch on television, radio, and
the internet, telling people to look
and listen for updates. Once the
storm is certain to strike, a severe
weather warning is broadcast.
The best place to shelter is inside
a brick or concrete building, far
away from the windows.




3. Andrew over the
Gulf of Mexico, 25 August

- i 1. HurricaneAndrew

. . at sea, 23 August 1992
B 1 h 2. Andrew passing over
a ]_ I I g e V V I I I Florida, 24 August

HURRICANE HUNTERS

During a 12-hour flight through
Hurricane Floyd in 1999, hurricane
hunters recorded wind speed,
humidity, and pressure in the
heart of the storm. The data was
sent to a weather station, where a
computer analysed it to predict the
path of Floyd. Predictions give a
general guide, but hurricanes

can change direction unexpectedly.

T'o prEDICT how a hurricane is going
to develop, meteorologists need to
measure its air pressure and wind
speed. Satellites can spot hurricanes
as they form, but the best way to
collect detailed, accurate pressure and
wind speed data is to send planes
known as Hurricane Hunters right
inside the hurricane. Even with all
this information, hurricane forecasting
can be tricky. When a hurricane
moves over land, it gradually runs
out of energy, but if it sweeps on out
to sea, warmth from the water can
speed up the wind once more. Every
year, around 90 hurricanes batter the
world’s vulnerable coasts.

This infrared satellite image of
Hurricane Floyd helped the hurricane
hunters plan their flight path

CAPSIZED YACHTS

One of the fiercest storms in US history,
Hurricane Andrew tore through Florida
in August 1992. A storm surge

5.2 m (17 ft) high left yachts in Key
Biscayne’s marina in a jumbled heap. The
storm weakened as it crossed Florida, but
then regained strength over the warm
waters of the Gulf of Mexico.




HURRICANE ANDREW
This sequence of satellite images
shows the path of Hurricane
Andrew as it travelled from
east to west over three days in
August 1992. Continuous wind
speeds of 228 kph (142 mph)
with gusts up to 321 kph
(200 mph) were measured
across Florida, before the force
of the hurricane destroyed
weather measuring devices.
Andrew killed 26 people,
although it narrowly missed the
city of Miami, where many more
lives could have been lost.

Wooden building, easily
destroyed by a hurricane

CYLONE TRACY
THE GREAT STORM OF ‘87 In the early hours of Christmas Day 1974, Cyclone Tracy
In the middle of an struck the city of Darwin in northern Australia. Winds up
October night in 1987, an to 217 kph (135 mph) killed 65 people, and a further 16
unexpectedly severe storm were never found from the 22 vessels struck out at sea.
hit southern Britain. As After the storm, so many buildings lay in ruins that the
the storm brewed out in city had to be almost entirely rebuilt.

the Atlantic, it mixed with
warm winds from the tail
end of a hurricane. As a
result, some of the wind
gusts reached hurricane
speeds of 196 kph

(122 mph). The storm
toppled 15 million trees
and caused severe
damage to buildings.

Houseboat tipped over
by massive waves

Trees uprooted by
the force of the wind

PATH OF GEORGES, 1998

Holding on to each other to avoid
being swept away by the 144-kph
(89-mph) wind, these men
struggled to reach the shelter of a
solid building as Hurricane Georges
tore across Florida. By the time

the storm reached the USA, it had
already ravaged the Caribbean,
taking more than 600 lives and
ruining much of the region’s crops.




COURSE OF KATRINA

L[] L]
Hurricane Katrina passed over the Bahamas, south
urrlcane a rlna Florida, Louisiana, Mississippi, and Alabama between
23 and 31 August 2005. The wind reached a steady
speed of 280 kph (175 mph) with even faster gusts.

Katrina produced a storm surge that crashed onto a
W HEN HURRICANE KATRINA hit the southern USA in stzetch of eoaatline.over 320 lani A00miles) lons Jlie
. . wind fina egan to lose strength and droppe
August 2005, more than 1,000 people died in the most below hurricanc speed 240 km (150 miles)
destructive and costly natural disaster in US history. In inland, near Jackson/Missizsipgl

the aftermath of the storm, over a million people were

left homeless and five million without power. The

streets of the historic city of New Orleans lay

under metres of water. Evacuees from the ' é
region were taken to makeshift emergency '
shelters in neighbouring states or

moved in with relatives and friends

across the United States. Many

said they were unlikely ever to

return to the region where this

catastrophic disaster
had struck.

STORM SURGE

As the eye of the
hurricane moved across
the coast of Mississippi,
it created a storm surge
nearly 10 m (30 ft) high.
In the town of Long
Beach, cars and rubble
were swept along by the
surge, and dumped

in a towering heap
against the side

of a building.

Tuba is too
valuable to
leave behind

LEAVING HOME
On 28 August, with
Hurricane Katrina heading
for New Orleans, the city’s
mayor ordered everybody to
evacuate. Five days after the
storm, New Orleans was
almost completely deserted.
With electricity and water
cut off and no food supplies,
the last evacuees left their
homes, clutching a few
precious possessions.

UNDERWATER CITY

Rising floodwaters breached
three of the levees — massive
embankments — that were
designed to protect New Orleans
from flooding. By 30 August, a
day after Katrina hit the city,

80 per cent of New Orleans was
flooded. Some areas lay under
6 ft (20 ft) of water. It took three
weeks to repair the levees and
pump the water out.
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BROKEN WINDOWS

Curtains dangle outside hotel
windows smashed by the force of
Hurricane Katrina. Beds were seen
flying out of the windows of one
hotel. However, modern concrete and
steel buildings like this one survived
relatively unscathed. Many of New
Orleans’s famous wooden buildings,
particularly those in the historic
French Quarter, were completely
destroyed. A commission was set
up to advise the city government
on how best to rebuild, taking into
account the views and needs of all
New Orleans’s citizens.

BOAT RESCUE
Hundreds of thousands of New Orleans
residents were left behind when the hurricane
Clear eye of the storm struck. Many of them gathered in evacuation
centres to await rescue. After the storm,

rescuers arrived in boats to pick up the people

who were stranded and searched from house

to house to check for other survivors.

A solitary car travels
towards the city as most
residents rush to leave

FLEEING HURRICANE RITA

Three weeks after Katrina, warnings of the arrival of Hurricane Rita sent
residents of cities such as Houston in Texas rushing to evacuate, fearing
for their lives. Mass evacuations like this bring hazards of their own, as
panicking drivers may cause accidents on the jammed roads. Fortunately
Hurricane Rita turned out to be much less severe than Katrina.
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Twisting tornadoes

THE MOST VIOLENT WINDS on Earth, tornadoes
(sometimes nicknamed twisters) can travel across

the land at speeds up to 125 mph (200 km/h). They

can lift objects as large as trains and hurl them to

the ground, rip roofs off houses and whip out the
furniture, suck up papers and photographs and

drop them dozens of miles away, and even strip
Tomadoes passing  tN€ clothes off a person’s body. Tornadoes have
overlakesand sea  hit every state in the US, but most of the world’s

FLYING FISH

k up fish . ..
and frogs, then tornadoes happen in the open prairies of the
j;;lﬁ;m on Midwest. There, the tornado season normally

lasts from May to October.

Tower of
cloud called a

thunderhead tops
the supercell

Revolving
mesocyclone

sucks up dust
from the ground

1FUNNEL APPEARS COLUMN FORMS

The first signs of a mesocyclone are swirling The warm air rises and cools, forming water
dust at ground level and a funnel of water vapor that joins the swirling funnel. When the
vapor extending down from the cloud. As funnel touches the ground, it becomes a tornado.
warm, moist air from the atmosphere is sucked As the tornado sucks up more dust, and more
into the base of the mesocyclone, it spins warm air cools to become water vapor, the
upward, carrying dust with it. tornado becomes clearly visible.

..j\‘\ el 3 N g ﬁ"\‘
\‘\.\ WEX]CQ ~ Highly tormado- &
l\g\ . X [ prone areas f-"“‘\:\.";
TORNADO ALLEY

In the center of the United States is an area
known as Tornado Alley. It covers parts of
Kansas, Oklahoma, and Missouri—the Plains.
In the summer, cold air from Canada underrides
warm, moist air from the Gulf of Mexico and
hot, dry air from the Plains, causing great
atmospheric instability. Eighty percent of the
world’s tornadoes occur here.

STORM CLOUDS
en a huge, dark storm cloud
known as a supercell fills the
sky, a tornado may be on the way.
Strong winds moving in different
directions inside the cloud create a
region of low pressure beneath the
cloud. Warm, moist air rushes into
the updraft and rises to meet cold air
higher up. The two air masses turn
around each other to form a wide
column of air called a mesocyclone.

DYING DOWN

The tornado slows down as it runs
out of moist, warm air at the bottom, or
when cool, dry air sinks from the cloud.
Tornadoes can last from a few seconds
to an hour or more, but most last about
three minutes.
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TERRIFYING TWISTER 1
Inside the tornado’s column, air whirls inward
and upward, creating a flow called a vortex, at
up to 300 mph (500 km/h)—double the speed
of the most powerful hurricanes. Pressure
inside the vortex is so low that the twister
sucks up items beneath it, like a vacuum
cleaner. Tornadoes rarely travel more than

6 miles (10 km) before they run out of energy,
but one twister may trigger another, leading
to a terrifying tornado outbreak.

DUST DEVIL
As air rises in the hot desert, it can create a
draft that begins to swirl, just like a tornado.
This tower of whirling dust and sand,
known as a dust devil, can reach 1.2 miles
(2 km) high. Dust devils are less fierce than
tornadoes, with wind speeds reaching only
about 60 mph (100 km/h).

Wind speed

is faster in
narrow parts of
the column

TORNADO DAMAGE
When people emerge
from their homes after

a tornado has passed
through, they may find
everything flattened.
Ruined vehicles lie around,
crushed by falling debris,
or smashed by the twister.
Trees can be snapped in
two, and power lines

trail from broken poles.
Flimsy mobile homes are
particularly at risk

from tornado damage.

STORM-CHASERS
When a severe storm
develops, scientists
known as storm-chasers
follow the storm to
monitor its progress.
A Doppler radar
mounted on a truck
allows them to
watch for a vortex
developing inside the
storm clouds. But even
storm-chasers cannot
predict a tornado more
than 24 hours in advance.

WATERSPOUT

A tornado over the sea or a lake
contains a column of condensed
water, forming a pale waterspout.
Although the wind speeds inside
a waterspout are usually less
than a tornado, the vortex is still
powerful enough to lift a boat
right out of the water.
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Flood alert

WATER IS VITAL to survival—for drinking, washing,
and growing crops. Rivers and seas provide food
and transport links to other places. But when a river
bursts its banks, or huge storm waves sweep in from
the sea, water becomes a deadly enemy. The force of
the flooding river or sea can sweep away people and
animals, and flatten poorly constructed buildings. In
a historic city, buildings that have stood for centuries
can be damaged, and valuable artworks destroyed.
In steep landscapes, torrential rain can lead to a flash
flood—a deadly surge of water that rises so rapidly
that it can catch people completely unprepared.

-

Floodplain of lower
- Nile River

INLAND FLOODING

In 2002, after torrential rain in central Europe,
the Danube, Elbe, and Vltava rivers flooded.
Flood defenses failed and vast areas of the
Czech Republic, Austria, and Germany

were under water. In the Czech capital,
Prague, floodwaters filled the underground
railway system and severely damaged historic
buildings. When rivers burst their banks in
urban areas, floodwaters can turn towns into
vast lakes, or rush down hills in flash floods.

Map showing the annual amount
of rainfall around the world

FERTILE FLOODPLAINS

The ancient Egyptians depended
on the Nile’s annual flood across
its flood plain—the flat land on
either side of the river. When the
waters receded, they left behind

nutrient-rich silt that made the soil
more fertile. Since 1970, the Aswan
High Dam has reduced the Nile’s
flooding, and today’s farmers have

to use fertilizers on their fields.

NORTH EUROPE
AMERICA
River floods. el Ag)éligc
can affect AFRICA
southeastern 1. N,
Us I N .

Paciric OCEAN

]
SoutH
. X AMERICA /
Amazon River bursts its

banks annually during

wet season

{ Wet-season floo
Storm floods likel can affect parts of
on Pacific coast central Africa
of South America
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RAINY SEASON

In India, children often celebrate the first rains of the
monsoon season. The monsoon usually starts with

a dramatic thunderstorm and torrential rain lasting
several days. In spite of the flooding it brings, the
monsoon is eagerly awaited, as it signals the end of the
hot, humid season, and provides water for thirsty crops.

Flooded farmhouses in
Machland, Austria, August 2002

THE WORLD’S RAINFALL

The average rainfall across the world is 40 in

(1,000 mm) per year. But this is not evenly distributed.
Many parts of the world have moderate rainfall,
while others suffer droughts and some are regularly
under water. The amount of rain a region receives
depends on many factors, including air temperature,
the shape and size of the land mass, and season.
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MELTING GLACIER
The gradual melting
of frozen river ice or
mountain glaciers is
often so slow that it

cannot cause a flood.
Sometimes, as the ice
begins to break up,
floating chunks can

- pile up to_form a dgm

across the river, causing

the river to overflow

i upstream. When the ice

¥ dam cracks or bursts,

the buildup of water is

released downstream in

an icy flash flood.

Pond formed

DIVERTING THE WATERS Sluice gates on by melted ice

Along some rivers, engineers have built water channels called Three Gorges (meltwater)

sluices to direct water away from flood-prone areas. River levels Dam, Hubei
are monitored constantly, since even slight rises upstream (near Province, China

the river’s source) may lead to a flood downstream (near the
sea). When the sluice gates are opened, the excess water gushes
through into a runoff lake.

PROTECTING LONDON
London’s Thames Barrier protects the city from flooding caused
by the tidal Thames River. The barrier’s gates close to prevent

?atlels Oprein . tidal surges from traveling upriver into the city. Tidal rivers
s, Tve such as the Thames are at risk from floods due to unusually
- traffic through

high tides, and storm surges.

-
-

g

E Doppler radar dome receives
returning radio waves
)| T-.'_ &
Red areasshow Color codes
approaching for storm
storm magnitude

SEVERE WEATHER WARNINGS

Today, it is possible to make accurate weather forecasts
using Doppler radar equipment. The system locates
storms and measures their speed and direction by
bouncing radio waves off clouds. This weather map,
made from a Doppler radar readout, shows a severe
thunderstorm in Kansas.
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Raging waters

WHEN A FLOOD STRIKES, roads become impassable, either
too deep in water for vehicles to travel, or washed away by
the floodwaters. With no way to escape the flood, people
climb higher and higher as the waters rise, first to the upper
stories of buildings, then onto roofs or into
high trees. There, they wait for rescuers
to arrive in boats or helicopters. One
way to protect people from the danger
of flooding would be to stop building
homes on flood plains. But many
large cities already exist on flood

Ball of
smoking
incense

NOAH'S ARK plains. In heavily populated,
In the Bible story, Noah’s ark 1 -lvin ntri h
floated on a flood caused by ow-lying countries, such as
40 days of heavy rain. Noah Bangladesh and the Netherlands,
d hy vy taved . . THE RIGHT RAIN
and nis passengers stayed on there 1S not enough hlgher ground. In ancient times, as today, rain was

the ark for a year until the

floodwaters dried up. vital to water crops, but storms

could destroy them—and wreck
villages. The Mayan people made
offerings to Chac, their god of rain,
in the hope that he would provide
rain but keep floods at bay.

The usual course of
the Yangtze River,

CONTROLLING THE YANGTZE RIVER

The banks of China’s Yangtze River burst regularly after heavy rain,

killing thousands of people in some years. One of the worst floods

occurred in August 2002, when some 900,000 people were displaced.

Ten years earlier, the Chinese government had begun work on the Houses under
Three Gorges Dam (the world’s largest dam), designed to control the 3 ft (1 m) of water
flooding. It is due to be finished in 2009, but its construction may

have unintended side effects, such as triggering local earth tremors.
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ESCAPING THE WATER

As the waters of the Mississippi and
its tributaries rose in 1993, people
climbed onto roofs and into trees to
escape the rising floodwater. Forty-
five people died in the floods and
70,000 were left homeless.

Rescue worker helps
a woman climb down
from the roof of her

home into a boat

ROAD TO NOWHERE

This collapsed bridge in Quincy, Illinois, became submerged when the
largest US river, the Mississippi, and its tributary the Missouri, flooded in
1993. An area over 31,000 sq miles (80,000 sq km) was under water. The
devastating floods occurred when dams and levees burst following ten
times the usual amount of spring rainfall on the central plains.

Stranded passengers
await rescue on the
bus’s roof

FLASH FLOODS
Typhoon Winnie hit the
Philippines in November
2004, bringing with it enough
rain to create flash floods
and landslides. Two buses
traveling in a region north
of the capital, Manila, were
almost swept away by the
flood. Passengers climbed
onto the roofs of the vehicles
to escape the raging waters.

Container for
emergency
food ratio

LIVING WITH FLOODS
Bangladeshi women and children line up, waist-deep
in floodwater, for emergency supplies. Low-lying
Bangladesh lies between two huge rivers, the Ganges
and the Brahmaputra, and its people are accustomed to
flooding every year during the monsoon. But in 1997-98,
the weather pattern called El Nifio triggered such a huge
increase in the monsoon rain that two-thirds of the country
was inundated. Ten million people lost their homes.




Drought and tamine

It 1s HARD TO TELL exactly when a drought
starts. When there is much less rain than
usual, the soil gradually dries out and plants
begin to die. When water levels drop and
cracks appear in dry lakes and river beds, the
drought is well under way. If it continues,

the drought may cause a famine and people
and animals starve. The best preparation for
drought is to store water in reservoirs or tanks
when there is plenty, but the driest places
never have enough water. In such places,
drought cannot be prevented, but the famine
that often follows can, providing that water
supplies, food resources, and aid are supplied
before people begin to suffer.

Field of dried-out
sunflowers in Spain

-®

THIRSTY CROPS

In a drought, the first people to suffer are often farmers,
when crops such as these sunflowers die. In wealthy
countries, other people may be affected when water
shortages lead to watering bans. However, there is
usually enough water stored in reservoirs for drinking
and washing until rain replenishes water supplies.

HOLDING BACK THE DESERT

Rainfall is unpredictable on the fringes of deserts, such as in Niger
on the edge of the Sahara Desert. During droughts, the sand dunes
can spread, burying surrounding towns and farms. To help stop
this, farmers plant crops such as millet in the dunes, which binds
the sand together and stops it from blowing toward the fields.

VANISHING SEA Boat grounded
The Aral Sea between Kazakhstan and Uzbekistan is on sands that
half the size it once was. Since the 1960s, much of the wereonceunder
water from rivers that feed into the Aral Sea has been the Aral Sea

diverted for irrigation. The shrinking sea has become
far more salty, too, killing the fish that once provided
3 percent of the Soviet Union’s total catch.

UNDERGROUND WATER
In 2003, Gujarat, India, suffered its worst drought
in ten years. The only water left was to be found
in deep wells such as this one. People had to travel
long distances, often on foot, and wait their turn
for just a few pots of water. When drought
dries up the soil and surface water,
groundwater still flows deep
under the ground, trapped
by hard layers of rock.
Deep wells tap into
this resource.
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Burial

DUST BOWL

During the 1930s, a severe drought hit the Great Plains of
the US. Intensive farming had robbed the soil of nutrients
and, when drought struck, the soil turned to dust and blew
away. The region became known as the Dust Bowl. Crop
failures and famine soon followed the drought and, by
1937, half a million people had abandoned their farms.

Brick lining stops soil from Metal pots lowered on
collapsing into the well ropes to reach groundwater

FAMINE

Animal carcass, a When drought hit the African countries

common sight during of Sudan and Ethiopia in 1984-85, first
crops failed and then livestock began to
starve. With neither crops nor livestock,
the people had no food and no income to
buy any, and they too began to starve.

In the severe famine that followed,
450,000 people in the region died.

severe droughts

REFUGEE CAMP

In the worst droughts, people leave their
stricken land to gather in refugee camps.
Here they can receive water, food, and
shelter until the drought lifts and they can
return to their homes. Governments, or
aid organizations such as Doctors Without
Borders and Oxfam, supply clean water,
food, medicines, and shelters to the camps.




"\ Wildfire

|

- From tHE FIRST FLICKER of flame in Dark red

1 dry grass, a wildfire spreads rapidly b e

Forest fire warning ~ across the countryside. Flames leap from showing

tree to tree and burning embers fly around in the wind, tomperatures
igniting more vegetation, while terrified animals flee ?;’50;’5130"1:
from the oncoming flames. Also known as forest fires
or brush fires, wildfires are a regular occurrence during Cool blue-
the long, dry summers in the forests of California, the Pacific
southern Europe, and Australia. Today, wildfires are Ocean

sometimes left to burn themselves out and the landscape
to regenerate naturally. However, when a wildfire gets

out of control, firefighters battle to stop the fire from HEATWAVE
: ; : This thermal satellite image shows ground
destroying whole wildernesses or burning down houses. temperatures m Californis during a

heatwave in May 2004. The heatwave led
to an early start to the wildfire season.
Wildfires are worst in very hot years
when lack of rain dries out the vegetation,
providing easily-ignited fuel for the fires.

LIGHTNING BOLT
About half of all wildfires
are started by people,
either deliberately or
accidentally; the rest
start naturally. The
spark that lights most
natural wildfires is a
bolt of lightning during
a summer storm. Dry
vegetation provides
the fuel a fire needs,
and storm winds fan
the flames. In minutes, a
landscape can be transformed.

Thick, choking
smokerises froma
land-clearancefire

A

YELLOWSTONE FIRE

In 1988, a very dry summer
and exceptionally strong winds

caused a season of major wildfires
at Yellowstone National Park.
Throughout August, fires burned
continuously. In one single day,
150,000 acres (60,700 hectares) of
woodland were consumed. The
Park had to suspend its natural
fire policy of leaving wildfires to
burn themselves out. Firefighters
and military recruits were brought
in from all over the country to
combat the flames.

Rising heat sucks
in air at the bottom,
fueling the fire
with oxygen

FARMERS' FIRES

In the rainforests of Southeast Asia and South America,
farmers clear land by burning down trees and undergrowth.
They grow crops on the land for a few years, and then leave
it to become forest again. But farmers’fires are difficult to
control, and they sometimes grow into dangerous wildfires.
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NEW GROWTH

Wildfires are a vital part of the life cycle of these North
American lodgepole pines. These trees release their seeds
only in the intense heat of a fire. Forest fires can be beneficial
to other plants and trees, too. They clear the forest floor for
new seedlings to grow, return nutrients to the soil, and kill
off pests and diseases.

FIGHTING FIRES

Firefighters use various methods to tackle wildfires. They
spray water or chemicals onto the burning vegetation to
lower its temperature and make the fuel less flammable.
They may cut down or burn vegetation around the area
where the fire is heading so that the fire runs out of fuel.
Firefighters may also use bulldozers to create wide, bare
trenches that the flames cannot leap over.

Flames, fanned by winds
of 55 mph (90 km/h), are
capable of leaping over the
highway to reach trees on
he other side




Fighting fires

126 mph (203 km/

K L It May TAKE more than a week for

i firefighters, working on the ground and in the
air, to bring a major wildfire under control.
In the most remote regions, firefighters may

(6D~ b |

¥ have to battle their way to the heart of the fire
through leaping flames, falling trees, choking
FIRE ENGINE smoke, and 930°F (500°C) temperatures. But

In urban areas, fire

engines can connect their  SOMe wildfires are unstoppable. In 1997, after
hoses to fire hydrants months of drought, more than 100 fires were

for water to douse the

flames. In the wildemess, ~ Dlazing among the rainforests of Indonesia.
firefighters drive tanks Firefighting experts flew in from around the

of water to the scene of

the fire, orpump it rom  World, but many fires could not be brought

nearby water sources. under control. At last, the long-awaited ?ff;?f;?‘;&f‘%ii
monsoon rains fell, extinguishing the flames captains, and eight

until the next year’s wildfire season. firefighters

Indian Island of
Ocea Borneo

AN ISLAND BURNS

Throughout the summer of 2002,
glowing fires and a blanket of
smoke across Borneo, southeast
Asia, were clearly visible from
space. Logging companies
started the fires deliberately to
clear parts of the rainforest, but
they rapidly got out of hand.
The fires, which also struck

the nearby island of Sumatra,
destroyed an area of forest half
the size of Switzerland. Even
after a rainforest fire has been
put out, the layer of peat under
the forest continues to smolder
and can reignite the flames.

Smoke from
wildfires

Red dots show fires
still burning

Health worker
hands masks to
a commute

CHOKING SMOG

Raging fires consumed
over 750,000 acres
(300,000 hectares) of forest
in Southeast Asia in 1997.
The smoke created a gray
haze of choking smog
that affected more than

70 million people. In some
areas, one day’s exposure
to the polluted air was
equivalent to smoking
dozens of cigarettes.
Protective masks were
worn by many people in
an attempt to minimize
damage to their lungs.




Sparks shoot out
as the tree ignites

Tank can hold

350 gallons
(1,360 liters) of
water or foam

Brightly colored,
fire-resistant
clothing

steam by the heat
of the flames

DOUSING THE FLAMES
Wildfires are an annual hazard
to people living near forested
areas of southern California.
In 2004 alone, over 5,500 fires
spread across 168,000 acres
(68,000 hectares) of the state,
destroying more than 1,000
buildings. The California

fire service has specially
adapted helicopters that can
scoop or suck up water from
a nearby water source, such
as a lake. The load is dumped
onto the hottest part of the
fire or onto surrounding
vegetation to make it less
likely to catch fire.

FLAMING TREE
Australian eucalyptus trees
are rich in natural oils,
which prevent them from
drying out in the arid
climate. But it makes
them very flammable. In
the hot, dry Australian
summer, the intense
heat of an approaching
fire can cause the trees
to spontaneously ignite.
When the fire is over,
new growth can spring
from beneath the charred
bark, and the eucalyptus’
fire-resistant seeds soon
germinate in the ash-rich soil.

FIGHTING BUSHFIRES

In 2002, wildfires reached
the fringes of urban areas in
New South Wales, Australia.
Firefighters struggled to
turn back the flames, but
170 homes were destroyed.
Around the Australian
bush, firefighters are

now carrying out regular,
controlled burns to clear
the dry undergrowth. This
helps to prevent major fires.

High collar
protects neck
from branches
during jump

SMOKEJUMPERS
In remote areas, firefighters known as
smokejumpers parachute in to tackle
small fires before they can spread.
Smokejumpers cannot parachute
with much equipment, so pumps
and heavy tools are dropped
separately. When the job is
done, the smokejumpers
often have to hike out of
the area carrying all the
equipment with them.

Helmet wit
heavy mesh ¥
face mask f

Gear bag
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Climate change

OVER MILLIONS OF YEARS, EARTH’S
CLIMATE HAS SWUNG FROM FREEZING ICE
AGES TO SWELTERINGLY HOT PERIODS MANY
TIMES. LONG-TERM CLIMATECHANGEIS CAUSED
BY VARIATIONS IN THE SUN’S HEAT OUTPUT, IN
THETILTOFEARTH, ANDIN THE DISTANCE BETWEEN
EARTH AND SUN AS THE TWO MOVE THROUGH SPACE.
FOR ABOUT THE LAST 100 YEARS, OUR PLANET HAS BEEN
GROWINGWARMER, BUTINTHELASTFEW DECADES, THERATE
OFCHANGEHASINCREASEDDRAMATICALLY. MANYSCIENTISTS
BELIEVE THAT THIS GLOBAL WARMING IS LARGELY DUE TO
THE ENORMOUS VOLUMES OF POLLUTING GASES RELEASED
BYBURNINGFOSSILFUELS. SOMESCIENTISTS PREDICT THAT
GLOBAL WARMING WILL BRING MORE EXTREME WEATHER,
WITH FIERCER STORMS AND DEADLIER DROUGHTS.

Russia

GREENLAND

NORTH POLE

POLAR HABITAT UNDER THREAT
REDUCTIONINTHESEAICETHREATENSTHESURVIVALOFPOLARBEARS, BECAUSETHEY
SPENDMUCHOFTHEIRLIVESTRAVELINGACROSSTHEICE, HUNTINGFORSEALSIN THE
ARCTICWATERS. WARMER CONDITIONSIN THEARCTICMAY MEANTHATMUCH OFTHE
FLOATINGICESHEETWILLBECOMEASEASONALFEATURE, MELTINGINSUMMERAND
REFORMINGIN WINTER. ASTHETEMPERATURERISES, MASSIVECRACKS APPEARIN THE
POLAR ICE SHEET. GRADUALLY, CHUNKS OF ICE BREAK OFF AND FLOAT AWAY.

SOLAR
ACTIVITY
THE AMOUNT OF
HEAT GIVEN OUT BY THE
SUN VARIES OVER TIME. WHEN IT
INCREASES, THERE ARE MORE SUNSPOTS AND
SOLAR FLARES ON THE SUN’S SURFACE. IN THE
1990S, INCREASED SOLAR ACTIVITY REDUCED
CLOUD COVER OVER EARTH IN SOME YEARS SO
THAT MORE OF THE SUN’S HEAT REACHED THE
PLANET SSURFACE. THISHELPED RAISEGLOBAL

SUNSPOT

SoLA

TEMPERATURESSLIGHTLY DURINGTHOSEYEARS.

ARCTIC SEA ICE, 1979 ARCTIC SEA ICE, 2003
ONEOFTHECLEARESTEFFECTS OFGLOBAL WARMINGIS THEREDUCED EXTENT THISSATELLITEIMAGE CLEARLY SHOWSHOW MUCHTHEARCTICICESHEETHAD
OFSEAICE (FROZEN SEAWATER) INTHEARCTIC. THISSATELLITEIMAGESHOWS SHRUNKBY2003. SCIENTISTSESTIMATETHAT SOMEICESHEETS HAVE MELTED
THEEXTENT OF THEARCTICSEAICEIN 1 979, AROUND THE NorTHPOLE. AN BY15PERCENTIN THIS 25-YEARPERIOD. IFTEMPERATURES KEEP RISING, THE
ICESHEET COVERSMUCHOFTHEEASTERN COASTOFGREENLAN D,ANDSEAICE OCEAN’SWATERWILLEXPANDSLIGHTLY ASITWARMS AND WATERMELTINGOFF
STRETCHES AS FAR AS THE NORTHERN COAST OF RUSSIA. THELANDWILLADDTOTHESEA'S VOLUME.SEA LEVELS WILL RISEENOUGHTO

FLOOD LOW-LYING COASTS.

DRIFTINGCHUNKSOFICEMELT
FASTERTHANTHESOLIDICES]




SPRING IN THE NORTHERN
HEMISPHEREANDFALLINTHE
SOUTHERN HEMISPHERE

23.5°CURRENT
ANGLE OF TILT

VERTICAL LINE
THROUGH
EARTH

BLEACHEDCO

HAS NO ALGAE

y : B@H’s ORBIT CHANGES SHAPE OVER

THOUSANDSOFYEARS, VARYINGBETWEEN
A CIRCLE AND AN ELLIPSE (OVAL)

SUN
(NOT TO SCALE)

NORTHERNHEMISPHERE
TILTEDTOWARDTHZESUN,
SO IT IS SUMMER HERE

%‘H ORBITS (TRAVELS ALL THE

WAY AROUND) THE SUN EVERY
! 365.2DAYS,ORROUGHLYONCEAYEAR

BLEACHED CORAL

WHEN CORAL DIES, IT LOSES ALL ITS VIBRANT

COLOR,LIKETHISGHOSTLY WHITEPATCHON

A PacrFic OCEAN REEF. MICROSCOPIC

ALGAE (SIMPLE PLANTS) LIVE AS

PARTNERS WITHIN SOME CORALS,

ANDAREESSENTIALFORTHECORAL'S

SURVIVAL. BUT INCREASES AS
sMALL As 1.8°F (1°C) IN THE
TEMPERATURE OF THE SHALLOW
SEAS CAN KILL THIS ALGAE.

L CUNDAMAGED CORAL : -
LEARNING FROM THE PAST
GEOLOGISTS DRILL SAMPLES CALLED CORES FROM THE |

- / HOLLOW DRILL PIPE FOR

EXTRACTING ICE CORE

ANCIENT ICE DEEP INSIDE THE ANTARCTIC ICE SHEET.
THE ICE CORES REVEAL INFORMATION ABOUT SURFACE
TEMPERATURE OVER THOUSANDS OF YEARS, AS THE ICE
SHEET DEVELOPED. [CECORES CAN ALSOSHOW HOW MUCH
CARBONDIOXIDE,VOLCANICASH,DUST,ANDPOLLENUSED
TO EXIST IN THE ATMOSPHERE. STUDYING HOW CLIMATE
ANDATMOSPHEREHAVE CHANGEDIN THEPASTMAY HELP
SCIENTISTSPREDICTHOWITWILLCHANGEINTHEFUTURE.

DIRECTION OF

EARTH'S sm\

ORTHERNHEMISPHERE
TILTED AWAY FROM THE
SUN,SOITISWINTERHERE

FALL IN THE NORTHERN
HEMISPHEREANDSPRINGIN
SOUTHERNHEMISPHERE

TILT OF EARTH
'HE SEASONS ARE CREATED BY
THETILTOFEARTHTOWARD THE
SUN, WITH REGIONS NEAREST
THESUNRECEIVINGMOREHEAT.
THIS ANGLE OF TILT CHANGES
SLIGHTLY OVER THOUSANDS OF
YEARS. THE GREATER THE TILT,
THE GREATER THE DIFFERENCE
BETWEEN THE SEASONS.
SOMETIMES THIS FLUCTUATION
COINCIDES WITH CHANGES IN
EARTH'SORBIT, WHICHTAKETHE
PLANETFARTHERFROMORCLOSER
TO THE SUN. THEN EARTH'S
TEMPERATURECANVARYENOUGH
TO PRODUCE AN ICE AGE OR TO
RAISE GLOBAL TEMPERATURES
SEVERAL DEGREES.
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SOME DISASTERS ARE CAUSED NOT

BY THE NATURAL WORLD, BUT BY ITS
EXPLOITATION. WASTE FUMES FROM
VEHICLES ANDFROMINDUSTRYPOLLUTE
THE AIRWEBREATHE. BURNINGFOSSIL
FUELS (COAL, OIL, AND GAS) PROVIDES
USWITHPOWER, BUTIT ALSO RELEASES
GASES INTO THE ATMOSPHERE THAT SPEED UP THE
NATURAL RATE OF CLIMATE CHANGE. SUPPLIES OF
THESEFUELS AREDWINDLINGFAST,BUTTHEAMOUNTOF
POWER WE USE CONTINUES TO INCREASE. FORESTS ARE
BEINGCUTDOWNFORLUMBERANDFORFARMLAND, AND
THE OCEANS ARE BEING EMPTIED OF FISH TO PROVIDE US
WITHFOOD. SCIENTISTSWARN THAT WEURGENTLY NEED
TO CHANGE THE WAY WE TREAT OUR PLANET. CUTTING
OURUSEOFNATURALRESOURCES AND OURPRODUCTION
OFPOLLUTIONREQUIRESTHEAGREEMENTOFTHEWORLD'S
GOVERNMENTS AND ACTION BY ORDINARY PEOPLE.

a

POLLUTIONMONITOR

Unnatural disasters

REDWOOD FOREST,
NORTHERNCALIFORNIA

DEFORESTATION

TODAY, FORESTS ARE
BEING CUT DOWN

FASTER THAN THEY ARE
BEING REPLACED. THEIR
TREES PROVIDE LUMBER
AND, CLEARED OF TREES,

THE LAND CAN BE USED
FOR FARMS AND HOMES. BuT
FORESTS ARE VITAL TO LIFE ON

REA INDICATES
REDUCED OZONE
ABOVFANTARCTICA

THINNING OZONE

HIGHUP IN THE ATMOSPHERE IS A LAYER OF A GAS CALLED 0ZONE. OZONE,

WHICH FORMS WHEN OXYGEN REACTS WITH SUNLIGHT, BLOCKS SOME OF

THESUN’SHARMFUL RADIATION. THTIS RADTATION CAN CAUSESKIN CANCER

ANDOTHERCONDITIONS. GASES CALLED CFCS, USEDIN REFRIGERATORS AND

AEROSOL SPRAYS, REACT WITH OXYGEN AND THIN THE OZONE LAYER. THIS

REDUCES THE LAYER’S ABILITY TO BLOCK THE

SUN’s HARMFUL RAYS. CFCs ARE

NOW BANNED IN MANY

COUNTRIES.

POISONING THE AIR
LIKE MANY OF THE WORLD’S BIG CITIES, ON HOT DAYS SANTIAGO, CHILE,
1S SHROUDED IN A CHOKING CLOUD OF SMOG. THIS SMOG IS A SOOTY FOG

CONTAININGAMIXTUREOFHARMFULGASES,INCLUDINGCARBON MONOXIDE,
PRODUCED WHEN VEHICLE EXHAUST FUMES REACT WITH SUNLIGHT. THE
POLLUTEDAIRCANAGGRAVATECONDITIONSSUCHASASTHMA ANDBRONCHITIS
AND CAUSE EYE IRRITATIONS.

EARTH.ASPARTOFTHEPROCESSCALLED
PHOTOSYNTHESIS, TREES ABSORB CARBON
DIOXIDEAND PRODUCE OXYGENFORANIMALS
TO BREATHE. DEFORESTATION CAN LEAD TO
THEEXTINCTION OFPLANTSAND ANIMALSBY
DESTROYING THEIR WILD HABITATS.
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In CHINA, PEOPLE
FLEEADUSTSTORMIN
AREGIONSUFFERING
DESERTIFICATION

CATCH OF
HERRING ON A
NORWEGIAN
TRAWLER
DWINDLING RESOURCES
FACTORYTRAWLERSLIKETHIS CAN CATCHANDPROCESSSEVERAL
HUNDRED TONS OF FISH A DAY. FISH ACCOUNT FOR 10 PERCENT
OF THE PROTEIN EATEN BY HUMANS WORLDWIDE AND, AS THE
WORLD POPULATION GROWS, THE DEMAND FOR FISH GROWS,
TOO. FISH STOCKS ARE FALLING RAPIDLY AROUND THE WORLD
AND SOME SPECIES FACE EXTINCTION.

CUTTING DOWN A LARGE
AREAOFTREES CANBEVERY
HARMFUL TO WILDLIFE

DESERTIFICATION
ON THE EDGES OF DESERTS, YEARS CAN GO
BY WITH LITTLE OR NO RAINFALL. WHEN THESE
AREAS ARE HEAVILY POPULATED, THE
VEGETATION IS STRIPPED AWAY,
USUALLY FOR ANTMAL FEED,
FASTER THAN IT CAN REGROW.
SOON, DESERTIFICATION,
THE SPREAD OF DESERT
CONDITIONS,SETSINAND
THESOILTURNSTOBARREN
DUST.ALONGTHEEDGES
OFASIAN ANDAFRICAN
DESERTS, MILLIONS OF
THE WORLD’S POOREST
PEOPLE ARE LOSING
THEIR LAND AND THEIR
LIVELTHOODS AS THE
DESERTS SPREAD.

(GRAYAREASSHOW CORAL
DAMAGED BY DYNAMITE

BLAST FISHING
AMONGTHEWORLD’SMOSTBEAUTIFUL AND PRODUCTIVE

ENVIRONMENTS, CORALREEFSAREBEINGDAMAGEDBY AN
EXTRAORDINARILY DESTRUCTIVEFORMOFFISHING—BLASTING
FISHOUT OFTHE WATER WITH DYNAMITE. INPARTS OF THE
DEVELOPING WORLD, BLAST FISHING IS USED AS A CHEAP,
QUICK WAY TO HARVEST FISH, BUT IT KILLS THE CORAL
BENEATHTHESHALLOW WATERS.ITCANTAKEMORETHAN

20 YEARS BEFORE THE CORAL BEGINS TO RECOVER.

ACID RAIN

THESE LIFELESS TREES MAY LOOK AS IF THEY HAVE
BEEN HIT BY DROUGHT, BUT IN FACT, ACID RAIN
HASKILLED THEM. BURNINGFOSSILFUELSRELEASES
NITROGEN ANDSULFUROXIDES, WHICHFORM ACIDS
IN THE ATMOSPHERE. THE WIND CARRIES THESE
ACIDS FAR FROM THE CITIES AND INDUSTRIES THAT
PRODUCE THEM, UNTIL THEY FALL AS ACID RAIN,
KILLING TREES AND POISONING RIVERS.




Infectious diseases

THE DEADLIEST DISASTERS are not due to wild

weather or the movements of Earth. They are caused

by organisms so tiny that they can be seen only under
powerful microscopes. Infectious diseases, including
malaria, cholera, tuberculosis, and AIDS, are responsible
for more than 13 million premature deaths throughout the
world each year. These diseases are caused by bacteria,
fungi, viruses, and other microorganisms, which invade
the body through cuts, via insect bites, through our
mouths and noses as we breathe, and in the food and
drinks we consume. Some can even kill by destroying
the crops we depend on for food.

sucking
mouthparts
adaptedtofeed
on blood

DEADLY FLEA

In the 14th century, bubonic plague struck
Asia and Europe, killing 40 million people.
The Black Death, as it was known, was spread
by the black rats that swarmed the streets. The
rats were hosts for the carriers—fleas. When an
infected flea bit a human, its saliva transmitted
the bacteria that causes plague.

Long hind legs fo
jumpingfrom hosttohost

Air rushes from

the lungs at
INFECTIOUS DROPLETS 95 mph (150 km/h)

Disease-carrying organisms can be spread in droplets
of water that explode from the mouth or nose in

a sneeze. The relatively harmless common cold

is spread this way, but so are much more serious

diseases, such as smallpox and tuberculosis. -
Rwandan refugees skim a mud

puddle for their drinking water

POWER OF THE MICROSCOPE
Scientists can identify and study the
microorganisms that cause disease using
microscopes. This scanning electron microscope
can magnify up to 250,000 times. It works by
bouncing a beam of electrons off a sample to

DIRTY WATER create a black and white 3-D image—color
In the aftermath of wars and natural disasters, when refugees are gathered is added by a computer. Dutch scientist
in temporary camps with limited supplies of clean water, one of the Anton van Leeuwenhoek (1632-1723)
biggest threats to health is an outbreak of cholera. This deadly infection is was the first person to observe tiny
caused by bacteria that thrive in dirty water. It causes acute diarrhea and living organisms such as bacteria and
vomiting, which can quickly lead to severe dehydration. blood cells under a microscope.
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POTATO BLIGHT
This picture, produced by a
scanning electron microscope,
shows a tiny fungus, called
Phytophthora infestans.
Fungi are tiny plantlike
organisms that feed on
dead or living plants and
animals. Phytophthora
infestans causes potato
blight, which rots the
vegetable. Potato blight
decimated the potato crop
across Europe in the 1840s,
and led to starvation and
death for a million people in
Ireland, where potatoes were
the major food crop.

Potato blight
mold spot

Viewing port,
for observing
sample

Protein coat locks on to host cell,
allowing it to be invaded

VIRUSES
This scanning electron
micrograph shows the
variola virus that causes
smallpox. Much smaller
than a bacterium, a
virus is a tiny package
of genetic material
surrounded by a
protein shell. Viruses
cause diseases—from
smallpox and AIDS to
the common cold—by
invading a host’s cells
with the protein on their
shells, then injecting their
own genetic material
into the cells.

The virus’s
instructions for
copying itself are
contained in

its DNA

Pressure-resistant
shell encloses a
vacuum chamber
in which electrons
bombard the sample

SMALLPOX SCARRING

This Nigerian wooden statue
of the Spirit of Smallpox is
covered in spots that represent
the smallpox rash. Smallpox is
no longer a threat, but it was a
highly infectious disease that
left victims covered in unsightly
scars—if they were lucky
enough to survive. There was no
treatment for smallpox once it
was contracted.
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Epidemic

AN OUTBREAK OF A DISEASE THAT SPREADS RAPIDLY THROUGH
THE POPULATION IS KNOWN AS AN EPIDEMIC. WHEN IT BEGINS TO
AFFECTVASTNUMBERS OFPEOPLEOVERA WIDE AREA,ITBECOMES A
PANDEMIC. TODAY, THE GLOBAL AIDS PANDEMIC IS PERHAPS THE
MOSTSERIOUSHEALTHTHREATFACINGTHEWORLD.SOMEEPIDEMICS
CANBEPREVENTED BYKILLING THE DISEASE-CARRYING ORGANISMS,
SUCHASMOSQUITOESAND THEDEADLY MRSA BACTERIA. EPIDEMICS
OF DISEASES SUCH AS MEASLES AND SMALLPOX CAN BE AVOIDED BY
VACCINATION. HEALTHEDUCATION CAN HELPPREVENT THE SPREAD
OFINFECTIONS SUCH AS AIDS. OUTBREAKS OF CHOLERA AND OTHER
i WATERBORNE DISEASES CAN BE HALTED, BEFORE THEY BECOME
EPIDEMICS,ASLONGASPEOPLELIVEINSANITARY CONDITIONS AND
HAVE ACCESS TO CLEAN WATER.

FLU RESEARCH

THESE SAMPLE BLOCKS CONTAIN LUNG

AND BRAIN TISSUE FROM VICTIMS OF THE AMES OF VACCINATING THE WORLD
1918—20INFLUENZA (FLU) PANDEMIC,WHICH ~ VICTIMS OF THE AFTERSMALLPOXCAUSED TWO MILLION DEATHSIN 19677, THE WORLD
KILLED 20 MILLION PEOPLE WORLDWIDE. FLU PANDEMIC HEALTH AUTHORITY BEGAN A MASS VACCINATION PROGRAM IN AN
RESEARCHERSHOPETOISOLATETHEFLU VIRUS ATTEMPT TO ELIMINATE THE DISEASE. A VACCINATION IS A WEAK OR
FROM THE SAMPLES TO DISCOVER WHY THIS DEAD FORM OF THE DISEASE-CAUSING ORGANISM WHICH, INJECTED
STRAIN OF FLU WAS SO DEADLY. FLU VIRUSES ﬂ INTO THE BODY, STIMULATES THE IMMUNE SYSTEM TO BUILD UP A
ARE DIFFICULT TO TREAT BECAUSE THEY CAN 1‘ S RESISTANCE. HEALTHWORKERS TRAVELED TOTHEREMOTE PLACES OF
MUTATE INTO DIFFERENT FORMS. Fon ot THEWORLD AND CARRIED OUTHOUSE-TO-HOUSESEARCHESTOREACH

(4

EVERYONE WHO WAS AT RISK. THE STRATEGY WAS EVENTUALLY
SUCCESSFUL AND, IN 1980, SMALLPOX BECAME THE ONLY MAJOR
INFECTIOUS HUMAN DISEASE TO BE COMPLETELY ERADICATED.
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PLAGUE OUTBREAK

WHEN PNEUMONIC PLAGUE KILLED 51 PEOPLE IN
SURAT, WESTERN INDIA, IN 1994, HUNDREDS OF  MULTI-SHQ
THOUSANDS OF PEOPLE FLED IN TERROR. GARBAGE INOCULATIONGUN
WAS CLEARED FROM THE STREETS AND BURNED TO FORCES VACCINE
DESTROYTHE DISEASE-CARRYINGRATS. PNEUMONIC THROUGHTHESKIN
PLAGUE INFECTS THE LUNGS, BUT IS CAUSED BY THE ATHIGHPRESSURE,
SAMEBACTERIA ASTHEGLANDULARDISEASEBUBONIC WITHOUTANEEDL
PLAGUE, WHICH SWEPT EUROPE IN THE 1300S.




CONTROLLING MALARIA

ON THE TINY ISLAND OF CAR NICOBAR
IN THE BAY OF BENGAL, AN AID WORKER
SPRAYSSTAGNANTWATERWITHCHEMICALS
TO KILL MOSQUITO LARVAE. THE 2004
ASTIAN TSUNAMI LEFT BEHIND A LOT OF
STAGNANT WATER, CREATING BREEDING
GROUNDS FOR MOSQUITOES THAT COULD
CAUSE MALARIA OUTBREAKS.

MOSQUITO LARVAE
MOSQUITO EGGS HATCH INTO
LARVAEINWATER,AND THEN
DEVELOP INTO WINGED
ADULTS. THE ADULT
FEMALES FEED ON THE
BLOOD OF MAMMALS,
SPREADING DISEASES
INCLUDING MALARIA
AND DENGUE FEVER.
SCIENTISTS HAVE NOT
YET FOUND A WAY TO
PREVENT MOSQUITOES
FROM BREEDING, SO THE
MOSQUITO LARVAE ARE
KILLEDTOHELPPREVENTTHE
SPREAD OF THESE DISEASES.

DISPOSABLEGLOVES,

TO HELP PREVENT
INFECTION CONTROL SPREADINGINFECTION

HYGIENE 1S ONE OF THE MOST
IMPORTANTWEAPONSIN THE
FIGHTAGAINSTPOTENTIALLY
LETHAL MICROORGANISMS,
WHICH THRIVE IN DIRTY
CONDITIONS. SOME OF THESE,
SUCH AS MRSA, HAVE
DEVELOPED A RESISTANCE
TO MOST ANTIBIOTICS, SO
TREATING THEM IS
VERY DIFFICULT.

HOSPITAL INFECTION
WHEN MRSA (METHICILLIN-
RESISTANT STAPHYLOCOCCUS
AUREUS)BACTERIA AREPASSED
ON TO A HOSPITAL PATIENT
THROUGH A WOUND OR A
DIRTY MEDICAL TUBE, THEY
CANCAUSEASEVEREINFECTION.
PATIENTSFOUNDTOBECARRYING
MRSA AREISOLATED TOPREVENT
THE INFECTION FROM SPREADING.
THEY ARE TREATED WITH POWERFUL
ANTIBIOTICS, BUT IN THE WEAKEST
PATIENTS, MRSA CAN BE FATAL.

MRSA
BACTERIA HIV,coLoreD
RED, INVADES
A BLOOD CELL

HIV AND AIDS
THE HumAN
IMMUNODEFICIENCY VIRUS
(HIV), waicH causgs AIDS
(AcQUIRED IMMUNEDEFICIENCY
SYNDROME), KILLS WHITE BLOOD
CELLS,MULTIPLIES, ANDSPREADS.
ASMOREAND MORE BLOOD CELLS

ARE DESTROYED, THE BODY LOSES

AIDS EDUCATORS
WogrLD AIDS DAY 1S COMMEMORATED

BY LIGHTING CANDLES FOR VICTIMS OF THE
DISEASE. CAMPAIGNERS AROUND THEWORLD
THEABILITY TOFIGHTOFFINFECTIONS. ARETRYINGTOEDUCATEPEOPLEABOUTAIDS
FORTY-TWO MILLION PEOPLE ] TO HELP PREVENT ITS SPREAD. THERE IS NO
WORLDWIDE ARE INFECTED WITH HIV, e ) A[HITE BLOOD CURE FOR AIDS, AND MANY PEOPLE IN THE
AND AIDS 15 FAST BECOMING ONE OF CELL, COLORED DEVELOPINGWORLDDONOTHAVEACCESSTO
THE BIGGEST KILLERS IN HISTORY. GREENINTHISIMAGE ~THE DRUGS THAT CAN SLOW THE DISEASE.
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Future disasters

A\ THE PLANET becomes more heavily
populated, disasters such as volcanoes
and tsunamis are more likely to cause
catastrophic loss of life. The area affected
by disasters may also be much greater —
scientists expect a huge volcanic eruption
in the USA, and a megatsunami from

the Canary Islands, although they hope
these are a long way in the future. In our

=il

. . . . . . SUPERVOLCANO
llfetlmes, disaster is more llkely to strike Below Yellowstone Park in the USA, a massive magma
in the form of a new g¢lobal pandemic chamber heats the water which bursts from the famous

. . g . p /. geysers. If enough pressure built up in the magma chamber, it
. could cause the biggest volcanic eruption in recorded history,
which could wipe out millions. There is one he bigg p history,
: : . destroying much of the USA, and blasting enough ash into the
dlsastgr Cap_able of destroymg all life On_ air to cool the Earth. Some scientists warn that an eruption at
Earth in a single blow: a Near Earth Object Yellowstone is now overdue.
(NEO) such as a huge meteorite or comet
crashing into our planet. KILLER FLU

When diseases develop strains capable
of infecting more than one species,
they can become very potent. Avian
Mount Vesuvius influenza — bird flu — usually
affects only poultry, but in Hong
Kong in 1997 it began infecting
humans. Health experts fear
that the virus could become a
global flu pandemic, killing
more than 50 million people.

RACE AGAINST TIME o
After outbreaks of bird flu in China,
poultry workers wore masks and
gloves to stop possible contamination.
At present, the virus can be spread only
by direct contact with birds, but experts

DEVASTATION OF ITALY say it is only a matter of time before
If Ttaly’s Mount Vesuvius exploded in a massive volcanic eruption person-to-person infection develops.
today, the effect would be far more devastating than when the Then the disease could spread
volcano destroyed Pompeii in 79 AD. The south of Italy is now the worldwide, carried between countries
most densely populated high-risk volcanic area on Earth. Six towns by travellers before they even realize

along the volcano’s southern flank would be in danger, including the they are infected. Medical researche
city of Naples, which has a population of one million people. are still searching for a vaccine.

62




MEGATSUNAMI

Some scientists calculate that a volcanic eruption
could send the western half of the island of La
Palma, one of Spain’s Canary Islands, crashing
into the sea. The 500-billion-tonne landslide would
send a megatsunami racing across the Atlantic to
engulf the east coast of the United States, from
New York to Miami, with waves 20 m (65 ft) high.

- Influenza virus
particles shown in red

Culture cells used in virus
research shown in blue

Artist’s impression of
the meteorite strike
that destroyed the
dinosaurs

\ First 1.2 m (4ft)

reflecting telescope

b

Second 1.2 m /

(4 ft) reflecting 'h

telescope

TRACKING THE SKIES
Optical telescopes, such
as this twin telescope
from Maui Observatory
in Hawaii, can track the
movement of Near Earth
Objects (NEOs) that could
collide with Earth. NASA
currently keeps track of
5 1,855 NEOs — none of
them are heading for
Earth just yet. The
impact of an object
1 km (0.6 miles)
wide would destroy
everything within
500 km (300 miles).

The Cumbre Vieja
ridge could collapse
into the sea

Assembly rotates

on its base, enabling
the two telescopes to
track objects

COLLISION COURSE

Powerful evidence suggests

that, 65 million years ago, a

huge object 10 km (6 miles) wide

hit Mexico’s Yucatan Peninsula. The

impact produced a megatsunami, with

waves 1 km (0.6 miles) high. A cloud of

water vapour and dust rose high into the
atmosphere, blocking out the Sun and creating

a global winter that lasted many months. It is
thought that this single event brought about the
extinction of the dinosaurs and two-thirds of other
animal species. To protect the Earth from any Near
Earth Object (NEO) that might threaten disaster on
a similar scale, scientists are searching for a way to
destroy these objects with nuclear warheads, or push
them off course by firing missiles at them.




SO MANY VOLCANOES OCCUR
AROUND THE RIM OF THE PACIFIC

2 PLATE THAT THIS ZONE IS KNOWN AS THE
- “RING OF FIRE.”

-

F IN 1902, METEOR CRATER, ARIZONA,
WAS THE FIRST CRATER ON EARTH TO BE

RECOGNIZED AS BEING CREATED BY A

METEORITE IMPACT. BEFORE THIS, PEOPLE

THOUGHT THE FEATURE WAS THE REMAINS
OF AN ANCIENT VOLCANO.

FOREST FIRES CLEAR TREES AND
SHRUBS FROM THE GROUND. FRESH
SEEDLINGS OF CALIFORNIA’S GIANT
SEQUOIAS FLOURISH AFTER THE FIRE
BECAUSE THEY NOW HAVE THE SPACE AND
ACCESS TO SUNLIGHT THEY NEED TO GROW.
THE MATURE SEQUOIA’S THICK, SPONGY BARK
PROTECTS THE LIVING PART OF THE TRUNK
r FROM BURNING, AND ITS DEEP ROOTS REACH

WATER FAR UNDERGROUND. NO WONDER
SOME OF THESE TREES LIVE TO BE MORE
THAN 3,000 YEARS OLD.

AMAZING FACTS

RAIN MAY FALL ONLY

ONCE EVERY EIGHT
YEARS IN PARTS OF THE
SAHARA DESERT.

. ABoUT

150,000
NOTICEABLE
EARTHQUAKES HAPPEN
EVERY YEAR. MORE THAN

A MILLION ARE DETECTED
BY SEISMOGRAMS.

RAIN DARKENS
THE DESERT SANDS

SCIENTISTS USED TO CALL
TSUNAMIS “SEISMIC SEA WAVES”
BECAUSE THEY THOUGHT THESE WAVES WERE
CAUSED ONLY BY EARTHQUAKES. BUT THESE
WAVES CAN ALSO BE CAUSED BY IMPACTS ON
THE WATER SURFACE, SO THE NAME
“TSUNAMI,” OR “HARBOR WAVE,” IS NOW

USED.

IF LIGHTNING STRIKES A TREE, THE
MOISTURE INSIDE MAY BOIL, BLOWING THE

. TREE TO PIECES.

THUNDER IS THE SOUND OF AIR
AROUND

A BOLT OF LIGHTNING EXPLODING AS

IT IS HEATED TO 54,000°F (30,000°C)

IN LESS THAN A SECOND.

FOR A HURRICANE TO DEVELOP OVER THE
‘ SEA, THE SEA TEMPERATURE MUST BE
NO LOWER THAN 80°F (27°C).

IN JANUARY 1975, A TORNADO IN McCoMB,
Miss1SSIPPI, THREW THREE BUSES
OVER A 7-FT- (2-M-) HIGH WALL.

IN DECEMBER 1952, 4,000 PEOPLE
‘ DIED IN SMOG IN LONDON, CAUSED

LARGELY BY BURNING COAL AS A
HEATING FUEL.

FroM 1550 TO 1850, THERE WERE FEWER
SOLAR FLARES OR SUNSPOTS ON THE SUN
THAN USUAL, WHICH SHOWED THAT THE SUN
‘ EMITTED SLIGHTLY LESS HEAT. THIS

COINCIDED WITH A COOLER PERIOD
IN EARTH’S HISTORY KNOWN AS THE “LITTLE
Ice AGr.”

THE 2004 TSUNAMI WASHED AWAY
CENTURIES OF SAND FROM THE

RUINS
OF A 1,200-YEAR-OLD LOST CITY IN
MAHABALIPURAM, SOUTHERN INDIA.

THE SIZE OF THE SEASONAL “HOLE” IN
THE OZONE LAYER OVER
ANTARCTICA PEAKED AT 11.3

MILLION SQUARE MILES

(29.2 MILLION SQUARE KM) IN 2002. THE
HOLE IS GRADUALLY GETTING SMALLER,
AND MAY DISAPPEAR BY 2050.

DROUGHT CONDITIONS VARY FROM PLACE
TO PLACE, DEPENDING ON HOW MUCH RAIN

‘ IS NORMAL FOR
THE PLACE AND
THE SEASON. IN THE US,
A DROUGHT IS
DECLARED AFTER 21
DAYS WITH LESS THAN
30 PERCENT OF
NORMAL RAINFALL. IN
THE SAHARA
DESERT, THERE
HAVE TO BE TWO
YEARS WITHOUT RAIN BEFORE
A DROUGHT
IS DECLARED.
IF YOU ARE CAUGHT OUT IN THE OPEN
WHEN A TORNADO STRIKES, LIE DOWN FLAT
ON THE GROUND IN A HOLLOW OR LOW-
LYING AREA WITH YOUR HANDS OVER YOUR

‘ HEAD, UNTIL IT PASSES.

THE OLDEST ROCKS ON LAND ARE ABOUT 3.5
BILLION YEARS OLD, BUT THE OLDEST ROCKS
ON THE OCEAN FLOOR ARE ABOUT
‘ 200 MILLION YEARS OLD, BECAUSE
THE NEW SEA FLOOR IS BEING ADDED
WHERE PLATES PULL APART, WHILE OLD SEA
FLOOR IS BEING SUBDUCTED ELSEWHERE.

‘ IF YOU BREATHED IN THE GAS OZONE,

IT WOULD DAMAGE YOUR LUNGS, BUT
THE OZONE LAYER HIGH UP IN THE
ATMOSPHERE IS VITAL TO SCREEN OUT
HARMFUL RADIATION.

FLOODING IN CHANGSHA, CHINA

NORTHERN HEMISPHERE THAN IN
‘ THE SOUTHERN HEMISPHERE.

WHEN THE XIANGJIANG RIVER IN CHINA
FLOODED IN AUGUST 2002, SOME RESIDENTS
OF THE CITY OF CHANGSHA HAD TO MOVE
OUT OF THEIR FLOODED HOMES TO LIVE ON A
STAIRCASE LEADING TO A BRIDGE. THE ONLY
WAY PEOPLE COULD MOVE AROUND THE CITY
WAS BY BOAT.

e

ON DECEMBER 26, 2004, A 10-YEAR-OLD
BRITISH GIRL NOTICED THE WATER RECEDING
AT MAIKHAO BEACH, PHUKET, THAILAND.




How FAR caN
LIGHTNING TRAVEL?

LIGHTNING CAN TRAVEL OVER 6 MILES

(10 kxM). EVEN IF A STORM IS NOT
DIRECTLYOVERHEAD, YOUCOULDSTILLGETSTRUCK
BY LIGHTNING.

How ARE HURRICANE
NAMES DECIDED?

HURRICANES ARE GIVEN A NAME FROM A

LIST DRAWN UP SEVERAL YEARS IN
ADVANCE. EACHNEW HURRICANE BEGINS WITH
THE NEXT LETTER OF THE ALPHABET; MALE AND
FEMALENAMESALTERNATE.AFTERA DEVASTATING
HURRICANE HAPPENS, ITS NAME IS RETIRED.

=T 3 L a
~ @ . N iaE .
SEARCHING FOR AVALANCHE SURVIVORS IN
SWITZERLAND, 2002

How ARE AVALANCHE
SURVIVORS FOUND?

AFTER AN AVALANCHE, TEAMS OF RESCUE

WORKERS MOVE ACROSS THE SOFT, FALLEN
SNOW, GENTLY PROBING WITH LONG STICKS. [F
THESTICKMEETS AN OBSTRUCTION, THERESCUERS
DIGIN THAT SPOT TO SEE IF SOMEONE IF BURIED
THERE.SOMESKIERS CARRY ELECTRONIC DEVICES
THATSIGNALTHEIRPOSITION TORESCUERSIFAN
AVALANCHE STRIKES.

Q WHAT 1s SMOG?

SMOG IS A MIXTURE OF SMOKE AND FOG.

IT IS WORST WHEN POLLUTANTS
ACCUMULATEIN ASHALLOWLAYER OF COLD AIR
TRAPPED UNDER A “LID” OF WARMER AIR.
CITIES SITUATED IN A BOWL SURROUNDED BY
HILLS, SUCH AS LOS ANGELES AND MEXICO
CITY, ARE MORE PRONE TO SMOG BECAUSE
LOW-LEVEL ATRISSHELTEREDFROM WINDS AND
AWARM-AIRLID CANREADILY SETTLEOVERIT.

How DID SCIENTISTS FIGURE OUT THAT
THECONTINENTS MOVEAROUND EARTH?

AFTERNOTICING THAT THECONTINENT OF

SOUTH AMERICA LOOKED AS IF IT WOULD
FIT AGAINST THE WESTERN SIDE OF AFRICA, IN
1915 GERMAN SCIENTIST ALFRED WEGENER
STATED THATTODAY’S CONTINENTS WEREONCE
PART OF A SINGLE LANDMASS. IT TOOK OVER
THIRTY YEARS BEFORE HIS THEORY WAS
GENERALLY ACCEPTED.

AIDS HAS ALREADY KILLED 22 MILLION
PEOPLE WORLDWIDE, AND EXPERTS SAY
BY 2010 THE DEATH TOLL WILL BE 65

MILLION.

Is IT POSSIBLE TO HARNESS THE
ENERGY OF A VOLCANO?

IN VOLCANICALLY ACTIVE COUNTRIES

SUCH

AS ICELAND AND NEW ZEALAND, POWER

STATIONS PUMP WATER
DOWN INTO EARTH’S CRUST.
THE BURNING-HOT MAGMA
TURNS

THE WATER INTO STEAM,
WHICH RISES TO TURN
TURBINES THAT GENERATE
ELECTRICITY. THIS TYPE OF
POWER IS KNOWN AS
GEOTHERMAL ENERGY.

IN WHICH DIRECTION
DO TORNADOES SPIN?
TORNADOES IN THE
NORTHERN
HEMISPHERE SPIN
COUNTERCLOCKWISE; IN THE

SOUTHERN HEMISPHERE
THEY SPIN CLOCKWISE.

WHY IS THE WEATHER

PATTERN THAT
SWITCHES THE DIRECTION OF
WARM WATER CURRENTS IN
THE PACIFIC OCEAN CALLED
EL NiNo?

EL NiNO MEANS
“CHRIST

WHICH INFECTIOUS DISEASE IS
BECOMING THE BIGGEST KILLER?

PARTICLE OF THE HIV VIRUS

Record-breakers

HEAVIEST HAILSTONE
IN 1986, HUGE HAILSTONES WEIGHING MORE THAN
2.2 LB (1 KG) FELL IN GOPALGAN]J, BANGLADESH.

MOST VOLCANOES

INDONESIA HAS MORE VOLCANOES THAN ANY

OTHER COUNTRY, WITH 130 ACTIVE VOLCANOES AND
ANOTHER 270 THAT ARE EITHER DORMANT OR

EXTINCT.

* MOST EXPENSIVE NATURAL DISASTER
THE COSTLIEST NATURAL DISASTER TO DATE
1s THE KOBE EARTHQUAKE, ESTIMATED AT $130

* BILLION.

WORST RECORDED LIGHTNING STRIKE
IN DECEMBER 1963, LIGHTNING STRUCK AN

* AIRCRAFT OVER
MARYLAND, WHICH CRASHED, KILLING 81 PEOPLE.

FASTEST AVALANCHE
IN 1980, THE VOLCANIC ERUPTION OF MOUNT ST. HELENS

STORM WAVES CAUSED BY EL NINo sTRIKE MaL1BU, CA, 1983




Timeline

THIS TIMELINE OUTLINES SOME OF THE
MOSTDEVASTATINGNATURALDISASTERSTHATHAVE
HAPPENED THROUGHOUT THE HISTORY OF THE
WORLD. FROM THE EARLIEST TIMES, SCIENTISTS
AND INVENTORS HAVE STUDIED THE CAUSES OF
THESE DISASTERS AND ATTEMPTED TO PREDICT
THEM OR TO MAKE THEIR RESULTS LESS
DESTRUCTIVE.SOMEOFTHEINNOVATIONS
AND DISCOVERIES THEY HAVE MADE
ARE CATALOGED HERE, TOO.

TYRANNOSAURUS REX (65 MYA)

250 MILLION YEARS AGO (MYA)

IN THE LARGEST MASS EXTINCTION IN EARTH’S
HISTORY,QOPERCENT OFALLLIVINGORGANISMS
DIEOUT.SCIENTISTSCANNOTFIND ASINGLECAUSE, 1441

BUT MASSIVE VOLCANIC ERUPTIONS IN SIBERIA CONCERNED ABOUT THE LIVES OF PEASANTS
MAY HAVE ALTERED THE CLIMATE WORLDWIDE. WORKINGONTHELAND, KINGSEJONGOFKOREA
ORDERS THE DEVELOPMENT OF ARAIN GAUGETO
FORECAST FLOODS AND DROUGHTS.

30 MILLION EUROPEANS—A QUARTER OF
’S POPULATION.
EurorE

65 MYA

A MASSIVE METEORITE HITS THE YUCATAN
PENINSULA, MEXICO, GENERATING A
MEGATSUNAMI THAT WIPES OUT 50 PERCENT OF
ALL SPECIES, INCLUDING THE DINOSAURS.

1492—-1900
NINETY PERCENT OF THE NATIVE AMERICAN
POPULATION DIES, MANY AS A RESULT OF
INFECTIOUS DISEASES, SUCH AS SMALLPOX,
1.8 MYA TO PRESENT DAY INTRODUCEDTOTHECONTINENTBY EUROPEANS.
PERIODICFLUCTUATIONSINEARTH'SCLIMATELEAD
TOGLACIALPERIODS KNOWN ASICE AGES, WHEN 1556

MUCH OF EARTH IS COVERED IN ICE SHEETS, ON JANUARY 3, THE MOST DESTRUCTIVE
ANDWARMERINTERGLACIALPERIODSWHENTHE EARTHQUAKEINRECORDEDHISTORYHITSSHAANXI
ICESHEETSRETREAT. EARTHIS CURRENTLYIN AN PROVINCE, CHINA, KILLING 800,000 PEOPLE.
INTERGLACIAL PERIOD. MANY ARE BURIED ALIVE.

C. 2200 BC

RECORDS SUGGEST THAT THE CITY OF TROY, IN
MODERN TURKEY, WAS HIT BY A METEORITE
SHOWERTHAT SETFIRETO THE CITY AND KILLED
THE ENTIRE POPULATION.

MINOANPALACE
AT KNOSsOs
(1640 BC) ¥

C. 1640 BC

THEISLANDOFSANTORINIINTHEMEDITERRANEAN
ERUPTS, CAUSINGATSUNAMITHAT DESTROYSTHE
MINOAN CIVILIZATION ON CRETE. MANYPEOPLE
LINKTHIS EVENTWITHTHE LEGEND OF ATLANTIS.

340 BC
GREEK PHILOSOPHER ARISTOTLE WRITES
METEOROLOGICA, A THESIS ON WEATHER
FORMATION AND PATTERNS. HIS IDEAS ARE
BELIEVED TO BE ACCURATE FOR 2,000 YEARS,
WHEN SCIENTIFICINVESTIGATIONS PROVETHAT
MANY ARE WRONG.

AD 79
IN ITALY, THE ERUPTION OF MOUNT

VESUVIUS DESTROYS THE TOWNS OF
PoMPEIl AND HERCULANEUM.

AD 132
INCHINA,ZHANGHENGINVENTS THEFIRST
EARTHQUAKE DETECTOR.

1348
BLACKDEATH, ORBUBONICPLAGUE, ARRIVESIN
EUROPE FROM THE EAST. IT WILL KILL

Brack DEATH, LONDON (1348)

1703

Epo (Now TOKYO), JAPAN, IS DESTROYED

BY AN EARTHQUAKE AND TSUNAMI THAT KILL
200,000 PEOPLE.

1752
BENJAMIN FRANKLIN’S DANGEROUS

EXPERIMENTSWITHELECTRICITY LATERLEADTO
THEINVENTION OFTHELIGHTNING CONDUCTOR.

BENJAMIN FRANKLIN'S
LIGHTNING EXPERIMENT, 1752

1755
TRIGGERED BY ANEARTHQUAKE, ATSUNAMIHITS

L1sBON, PORTUGAL, WITH WAVES 50 FT (15 M)
HIGH. ABOUT 60,000 PEOPLE ARE KILLED IN
THE DISASTER.

1792
ADEBRIS AVALANCHEFROM THESIDEOF MOUNT
UNZEN NEAR NAGASAKI, JAPAN, CREATES A
TSUNAMI THAT KILLS MORE THAN 14,000.

1798
ENGLISHDOCTOREDWARDJENNERDEVELOPSTHE
FIRST-EVER VACCINE, AGAINST SMALLPOX.

1815

MouUNT TAMBORA BLOWS APART THE ISLAND
OF SUMBAWA, INDONESIA, IN THE LARGEST
ERUPTION IN RECORDED HISTORY. THE DUST
AND GAS PRODUCED AFFECT THE CLIMATE
WORLDWIDE, AND 1815 BECOMES KNOWN

AS THE “YEAR WITHOUT A SUMMER.”

18408

POTATO BLIGHT DESTROYS POTATO
CROPS THROUGHOUT EUROPE,
BRINGING WIDESPREAD FAMINE.
IN IRELAND, WHERE MOST OF THE
POPULATION RELIES ON POTATOES
FOR FOOD, MORE THAN

ONE MILLION DIE.

1846
IRISH RESEARCHER THOMAS
R. ROBINSON INVENTS THE

SPINNING CUP ANEMOMETER
TO MEASURE WIND SPEED.




1851-66

CHINA’S YELLOW AND YANGTZE RIVERS
FLOOD REPEATEDLY OVER THE TRIANGLE OF
LAND BETWEEN THEM KNOWN AS THE “RICE
BowtL.” UP TO 50 MILLION PEOPLE DROWN
IN THE 15 YEARS OF FLOODING.

1860s

WEATHER-OBSERVING STATIONS ARE SET
UP AROUND THE GLOBE. INFORMATION
COLLECTED OVER A WIDE AREA CAN BE
COMPARED AND WILL BE USED TO MAKE
ACCURATE WEATHER FORECASTS.

1864

INSPIRED BY SWISS PHILANTHROPIST
HEeNRI DUNANT, THE INTERNATIONAL
COMMITTEE OF THE RED CROSS, THE FIRST
INTERNATIONALATIDORGANIZATION, ISFOUNDEDIN
GENEVA, SWITZERLAND.

1874-76
MEASLESKILLSATHIRDOFTHENATIVEPOPULATION
OF F1j1, POLYNESIA. THE DISEASE HAS BEEN
INTRODUCED TO THE ISLAND BY EUROPEANS.

1882-83
GERMANSCIENTISTROBERTKOCHIDENTIFIESTHE
BACTERIATHATCAUSECHOLERA ANDTUBERCULOSIS.

1883
ERUPTION OF THE VOLCANICISLAND OF
KRAKATAU, INDONESIA, GENERATES A
TSUNAMITHATKILLS 36,000 PEOPLEIN
JAVA AND SUMATRA.

1885
BRITISH GEOLOGIST JOHN MILNE
INVENTS THE FIRST MODERN
SEISMOGRAPH FOR MEASURING
EARTH TREMORS.

1900

IN THE WORST LOCAL NATURAL

DISASTERINTHEHISTORYOFTHE

US, A HURRICANE AND STORM
SURGEKILLMORETHANG,000IN
GALVESTON, TEXAS.

1902
ON May 8, MoOUNT
PELEE, MARTINIQUE,
ERUPTS, LEAVING ONLY
TWOSURVIVORSOUTOFA
POPULATION OF 30,000
IN THE TOWN OF
ST. PIERRE, AND
CAUSING A TSUNAMI
IN THE CARIBBEAN.

TRANSAMERICA
EARTHQUAKE-PROOF
SKYSCRAPER, 1972

FLoops, ENGLAND, 1953

1906

THE GREAT SAN FrRANCISCO EARTHQUAKE IS
ESTIMATED TO HAVE KILLED NEARLY 3,000. THE
FIRESTHATFOLLOW BURN THEMOSTLY WOODEN
CITY TO THE GROUND. NEW BUILDINGS HAVE TO
CONFORMTOEARTHQUAKESAFETYREGULATIONS.

1908

AMETEORITEEXPLODESBEFOREIMPACTWITHTHE
GROUND NEAR TUNGUSKA, IN A REMOTE REGION
OFNORTHERNRUSSIA, INJUNE. THEBLASTFLATTENS
850 SQ MILES (2,200 SQ KM) OF FOREST, BUT NO
ONE DIES IN THIS LARGELY UNPOPULATED AREA.

1911
ONJANUARY 31,0NTHEISLAND OF LUZONINTHE
PHILIPPINES, THETA’ALVOLCANOOBLITERATES 13
VILLAGESANDTOWNS.MOSTOFTHE1,335VICTIMS
CHOKE ON ASH AND SULFUR DIOXIDE.

1917-18
INFLUENZA EPIDEMIC KILLS 20,000,000
PEOPLE WORLDWIDE.

192122
A DROUGHT AND CIVIL WAR DEVASTATES THE
ENTIRE REGION OF VOLGA, RUSSIA, CAUSING
WIDESPREAD FAMINE. MORE THAN 20 MILLION
PEOPLE ARE AFFECTED.

1923

THE GREAT KANTO EARTHQUAKE HITS TOKYO,
JAPAN, KILLING MORE THAN 140,000 PEOPLE
AND DESTROYING 360,000 BUILDINGS.

1928

SCOTTISH SCIENTIST ALEXANDER FLEMING
DISCOVERSTHEANTIBIOTICPENICILLIN.NOTUNTIL
1941 IS THE DRUG READY TO USE.

19305
DROUGHTS COMBINED WITH POOR FARMING
METHODS LEAD TO THE CREATION OF THE
“DusT BOWL” ACROSS THE STATES OF KANSAS,
OkLAHOMA, TExAas, COLORADO, AND NEW
MExico. FAMINE DRIVES 300,000 PEOPLE TO
ABANDON THEIR FARMS.

1931
AFTERHEAVYRAIN, THE YANGTZERIVERINCHINA
RISES TO 95 FT (29 M) ABOVE ITS NORMAL LEVEL,
FLOODINGLARGEAREASOFCHINA ANDDESTROYING
CROPS.INTHEFLOODS ANDFAMINETHATFOLLOW,
AND ESTIMATED 3,700,000 PEOPLE DIE.

1935
AMERICANCHARLESRICHTERINVENTSTHERICHTER

SCALE TO MEASURE EARTHQUAKE MAGNITUDE.

1946

FOLLOWING A TSUNAMI THAT STRUCK HAWATI,
THEPACIFICTSUNAMI WARNING CENTERISSET
uP IN HoNoLuLu.

1946
THE UNITED NATIONS INTERNATIONAL
CHILDREN’S EMERGENCY FUND
(UNICEF) 1s FOUNDED TO
PROVIDE EMERGENCY AID TO
CHILDREN IN CASE OF WAR OR
NATURAL DISASTER.

1948

THE WORLD HEALTH
OrcanizatioN (WHO)

1S ESTABLISHED BY THE
Uni1TED NATIONS. ONE OF
ITS AIMS IS TO SUPPORT
PROGRAMS DESIGNED TO
ERADICATE DISEASES.

1953
A STORM SURGE IN THE NORTH

SEAHITSTHENETHERLANDSWITH
13-FT (4-M) WAVES, KILLING 1,800
PEOPLE. IT PRODUCES 8-FT (2.5-
M) WAVES IN Essex, ENGLAND,
WHERE 300 PEOPLE DIE.

1958
Lituya Bay, ALASKA, IS HIT BY
THE LARGEST LOCAL TSUNAMI IN
RECENTHISTORY, WHEN AMASSIVE
LANDSLIDE PRODUCES A WAVE
1,720 FT (525 M) HIGH.

KRrRAKATAU ERUPTS, 1883

1960

ON APRIL 1, THE FIRST WEATHER SATELLITE,
TIROS-1, 1S SENT INTO SPACE FROM CAPE
CANAVERAL, FL.

1960

IN MAY, THE LARGEST EARTHQUAKE EVER
RECORDED, MEASURING 9.5 ON THE RICHTER
SCALE, HITS CHILE, CAUSING TSUNAMIS THAT
AFFECT CHILE, PERU, HAWAII, AND JAPAN.

1968-74
A SEVEN-YEAR DROUGHT OCCURS IN THE
SAHEL REGION OF AFRICA. By 1974,

50 MILLION PEOPLE ARE RELYING ON FOOD
FROM INTERNATIONAL AID AGENCIES.

1970
ANEARTHQUAKEMEASURING! 7.70CCURSOFFTHE
COASTOFPERU, CAUSINGMASSIVE AVALANCHES
ANDMUDSLIDESIN THE NEVADOS HUASCARAN
MOUNTAINS, WHICH KILL 18,000 PEOPLE.




1971
THEWORSTHURRICANE (TROPICALCYCLONE)IN
RECENTHISTORYHITS BANGLADESHWITHWINDS
UP TO 155 MPH (250 KM/H) AND A 25-FT
(7.5-M) STORM SURGE. THEDEATHTOLL RANGES
FROM 300,000 TO ONE MILLION PEOPLE.

1976

ON JULY 28, AN EARTHQUAKE MEASURING 7.8
HITS TANGSHAN, CHINA, WHERE 93 PERCENT
OF THE CITY'S MUD-BRICK HOUSES COLLAPSE,
CRUSHING 242,000 PEOPLE TO DEATH.

1979
AFTER A WORLDWIDE VACCINATION

CAMPAIGN, THE WHO ANNOUNCES THAT
SMALLPOX IS ERADICATED.

1980

ON MaAy 18, MouNT ST. HELENS, WA, ERUPTS.
ASUCCESSFULEVACUATIONISCARRIED OUT,AND
ONLY 57 LIVES ARE LOST.

1984-5
AN EXTENDED DROUGHT IN ETHIOPIA AND
SUDAN KILLS 450,000 PEOPLE.

1985

ON NOVEMBER 13, THE ERUPTION OF NEVADO
DEL Ruiz, COLOMBIA, CAUSES A MUDSLIDE
THAT COVERSTHETOWN OFARMEROWITH 130FT
(40 M) OF MUD, KILLING 22,800 PEOPLE.

1985

ANEARTHQUAKE MEASURING 8.1 HITS MEXICO
CITY, KILLING MORE THAN 8,000, AND LEAVING
30,000 HOMELESS.

1988

IN ARMENIA, AN EARTHQUAKE MEASURING 6.9
CAUSES NEWLY BUILT APARTMENT BLOCKS TO
COLLAPSE, KILLING 25,000.

1991
MOUNT PINATUBO, PHILIPPINES, ERUPTS

IN JUNE, EJECTING SO MUCH
DEBRISINTO THE ATMOSPHERE
THATGLOBALTEMPERATURES
DROP SLIGHTLY FOR THE
NEXT 15 MONTHS.

PaxisTaN
EARTHQUAKE,
2005

1992
IN AuGusT, HURRICANE
ANDREW STRIKES THE
Bamamas, FLORIDA, AND
LOUISIANA, KILLING
MORE THAN 65 PEOPLE
AND CAUSING DAMAGE
ESTIMATED AT

$20 BILLION.

1992
IN DECEMBER, A
TSUNAMI WITH WAVES
REACHING 85 FT (26 M)
CRASHES ONTO THE COAST
OF FLORES, INDONESIA,
KILLING2,000 ANDLEAVING
90,000 HOMELESS.

1993
SUMMER FLOODING ON THE

Miss1SSIPPI AND MISSOURI
RIVERS CAUSES $12 BILLION
WORTH OF DAMAGE.

1995
IN KOBE, JAPAN, 5,500 DIE AS BUILDINGS

COLLAPSE IN AN EARTHQUAKE OF MAGNITUDE
7.2 ON THE RICHTER SCALE.

1997
PYROCLASTICFLOWSFROMTHESOUFRIEREHTILLS

INUNDATEPLYMOUTH, CAPITALOFMONTSERRAT.

1997
IN SEPTEMBER, WILDFIRES IN INDONESIA

DESTROY MORE THAN 750,000 ACRES
(300,000 HECTARES) OF FOREST AND BUSH,
CREATING A WIDESPREAD POLLUTING HAZE.

1998
FLOODINGINBANGLADESHCAUSED BY THEVERY
STRONG 1997/1998 EL NINO KILLS 2,000 AND
LEAVES 30 MILLION HOMELESS.

1998

INOCTOBER, HURRICANEMITCHSTRIKESCENTRAL
AMERICA, KILLING ABOUT 11,000 AND LEAVING
1.5 MILLION HOMELESS.

1999
ON MAY 3, A TORNADO OUTBREAK OCCURS IN

OKLAHOMA. MORE THAN 50 TORNADOES TEAR
ACROSS THE STATE IN ONE DAY, KILLING MORE
THAN 40 PEOPLE.

TorNnaDO, US
MIDWEST

1999
AN EARTHQUAKE ALONG TURKEY’S NORTH

ANATOLIAN FAULTDESTROYS 150,000BUILDINGS
IN [zZMIT, KILLING 17,000 PEOPLE.

2001
INJANUARY,ANEARTHQUAKEIN GUJARAT,INDIA,
FLATTENS 400,000 BUILDINGS, MANY OF THEM
POORLY CONSTRUCTED, KILLING 20,000 PEOPLE.

2001
ON JANUARY 31, MASSIVE MUDSLIDES CAUSED
BY AN EARTHQUAKE IN EL SALVADOR KILL 265
PEOPLE IN THE CAPITAL, SAN SALVADOR.

HEALTH WORKERS, SARS OUTBREAK, 2002

2002
SEVERE ACUTE RESPIRATORY SYNDROME
(SARS), A PREVIOUSLY UNKNOWN VIRAL
DISEASE, FIRST APPEARSIN GUANDONG, CHINA.

2003
ON DECEMBER 27, AN EARTHQUAKE DESTROYS
THEANCIENTCITYOFBAM, IRAN, KILLING 26,000.

2004
ON DECEMBER 26, A TSUNAMI IN THE INDIAN
OCEAN KILLS OVER 300,000 PEOPLE.

2005
IN AUGUST, THE CATEGORY 5 HURRICANE
KATRINA HITS THE SOUTHERN US.

2005
ONOCTOBERS,0VER 86,000 PEOPLE AREKILLED
BYAMAGNITUDE7.6 EARTHQUAKEIN NORTHERN
PAKISTAN AND PARTS OF KASHMIR.
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Find out more

ALTHOUGHYOUPROBABLYWOULDNOTWANTTO BEAROUND
WHEN ANATURAL DISASTERISHAPPENING, YOU CANFINDOUT
MORE ABOUT NATURAL DISASTERS BY VISITING SOME OF THE
PLACES MENTIONED IN THIS BOOK. YOU COULD INVESTIGATE
FLOOD DEFENSES AT LONDON’S THAMES BARRIER, VISIT THE
VOLCANICGEYSERSIN YELLOWSTONEPARK,INMONTANAAND
WYOMING, OR TAKE A TRIP BACK IN TIME IN POMPEII, ITALY.
THEREISLOTS MOREINFORMATION ABOUTNATURALDISASTERS
ON THE INTERNET, TOO, INCLUDING UP-TO-
DATE NEWS OF THE

LATEST EVENTS. YELLOWSTONE
YELLOWSTONE H &'T Iﬂ H A L
THE WORLD’S FIRST NATIONAL Pﬁ_ H K

PARK OWES ITS CREATION TO ITS
SPECTACULARGEOLOGICALFEATURES.
ITs GEYSERS, BUBBLING MUD, AND

HOT SPRINGS ARE SIGNS OF A HUGE
UNDERGROUND MAGMA CHAMBER.

PLACES TO VISIT

MANY LARGE CITIES HAVE MUSEUMS THAT HAVE
IN-DEPTH EXHIBITS ABOUT EARTH’S STRUCTURE,
THE WEATHER, AND SPACE. CHECK YOUR LOCAL
TELEPHONE DIRECTORY, VISIT THE LIBRARY, OR
SEARCHTHEINTERNETTOFINDOUTABOUTNATURAL
HISTORY MUSEUMS IN YOUR AREA.

SMITHSONIAN INSTITUTION
WasHINGTON, DC

(202) 633-1000
WWW.SL.EDU

AMERICAN MUSEUM OF NATURAL HisTORY ‘
NEw YOrk, NY
(212) 769-5100
WWW.AMNH.ORG

F1ELD MUSEUM
CHicaco, IL

(312) 9229410
WWW.FIELDMUSEUM.ORG

CALIFORNIA ACADEMY OF SCIENCES
SAN Francisco, CA

(415) 321-8000
WWW.CALACADEMY.ORG

RICHTER SCALE YELLOWSTONE NATIONAL PARK, FOUNDED IN 1872

I—R}:CORDED ON LOCAL SEISMOGRAPHS; FELT BY MOST; FELT WIDELY; LARGE EARTHQUAKE MAJOREARTHQUAKE GREATEARTHQUAKE RARE GREAT
¥

BUT NOT GENERALLY FELT BY PEOPLE CAUSES LITTLE SLIGHT DAMAGE CAUSES DAMAGE TO CAUSES DAMAGE  CAUSESDESTRUCTION EARTHQUAKE

DAMAGE  NEAR EPICENTER POORLYCONSTRUCTED IN AN AREA UP TO  AND LOSS OF LIFE CAUSES MAJOR

INFORMATION WEBSITES CLASSIFY EARTHQUAKES
USING THE RICHTER SCALE. THE SEISMIC WAVES

BUILDINGS WITHIN 60 MILES (100 KM) ACROSS SEVERAL DAMAGE OVER 600
DOZENS OF MILES ACROSS EPICENTER HUNDRED MILES  MILES (1,000 KM)

RECORDEDFORAMAGNITUDE4EARTHQUAKEHAVEAN
AMPLITUDE(HEIGHT) TENTIMESGREATERTHAN THOSE
EARTHQUAKE.

TsuNaMI MUSEUM

HTTP:/ /VOLCANO.UND.EDU FOR
INFORMATION ABOUT VOLCANOES

WEATHER.NOAA.GOV FOR THE US
NATIONAL WEATHER SERVICE

WWW.PANDA.ORG, THEN CLICK ON
“CLIMATE CHANGE” TO SEE THE
WORLDWIDE FUND FOR NATURE'S

WWW.TSUNAMI.ORG FOR THE PACIFIC

WEATHER.YAHOO.COM FOR WEATHER
FORECASTSANYWHEREINTHEWORLDAND
INFORMATION ABOUT SEVERE WEATHER

INFORMATION ABOUT CLIMATE CHANGE

WWW.FEMA.GOV (INTHE UNITED STATES)
OR WWW.PSEPC.GC.CA (IN CANADA)

TO FIND OUT ABOUT ENVIRONMENTAL
DANGERS, SUCH AS POTENTIAL FLOODS, H
THAT EXIST IN YOUR AREA, AND HOW TO
PREPARE FOR THEM

WWW.STORMTRACK.ORGFORINFORMATION
ABOUT PEOPLE WHO TRACK TORNADOES

WWW.EPA.GOV/GLOBALWARMING/KIDS
TO FIND OUT ABOUT GLOBAL WARMING

® WWW.WHO.INT TO FIND OUT ABOUT
WORLD HEALTH RISKS FROM THE WORLD
HEeALTH ORGANIZATION .

RADAR TRUCK USED BY
STORM TRACKERS

SAFFIR-SIMPSON SCALE CTEES,

THE SAFFIR-SIMPSON SCALE b
CLASSIFIES HURRICANES iy
ACCORDING TO THE INTENSITY |

OF SUSTAINED WIND SPEEDS. DEescripTiON  WEAK MODERATE STRONG VERY STRONG DEVASTATING J
SHORT GUSTS MAY REACH WIND, MPH (KM/H) 75-95 (120-153) 96-110 (154-177) 111-130 (178-209)  131-155 (210—249) 156+ (250+) -
EVEN FASTER SPEEDS, DURING STORM SURGE, FT (M) 4-5 (1.2-1.5) 6-8 (1.6-2.4) 9-12 (2.5-3.7) 13-18 (3.8-5.5) 18+ (5.5+)

THE STORM. LESS THAN DAMAGE MINIMAL.SOMETREE MODERATE. MAJOR EXTENSIVE. MOBILE EXTREME. ROOFS OF CATASTROPHIC.
ONFEFRCENTOHSTEEIURRICANES DAMAGE DAMAGE TO MOBILE HOMES DESTROYED; SMALL BUILDINGS ~ ROOFS OF MANY o
ARE CLASSIFIED CATEGORY 5. HOMES; ROOFS LARGE TREES BLOWN DESTROYED; LARGER BUILDINGS

DAMAGED DOWN

WINDOWS BLOWN IN DESTROYED




Glossary

ACID RAIN Rain made more acidic by air
pollution from vehicle exhausts and
emissions from factories.

EMBANKMENT A bank of soil or stone,
often used to protect an area from flooding.

ENVIRONMENT The conditions and
AFTERSHOCK' A smaller earth tremor surroundings in which something exists.
that comes after the main shock of an

earthquake. These aftershocks may continue

for months.

EPICENTER The point on Earth’s surface
directly above the focus of an earthquake.

AIR MASS A body of air with a fairly
uniform temperature that may stretch over
thousands of miles within the troposphere.

EPIDEMIC An outbreak of a contagious
disease that spreads rapidly.

ERUPTION An outpouring of hot gases,
ATMOSPHERE The layer of gases that lava, and other material from a volcano.
surrounds Earth.
EVACUATION An organized departure of

residents from an area threatened by disaster.

AVALANCHE A large mass of snow sliding

down a mountainside.

FAULT A fracture in Earth’s

crust along which rocks

have moved relative

to one another.
Transform faults
occur where two
tectonic plates slide
past one another.

BACTERIA

(singular bacterium)
Microscopic single-celled
organisms that lack a
nucleus. Some can

cause disease.

BORE A giant
wave, created by FLASH FLOOD A
an exceptionally high flood that occurs

tide, that rushes up low-
lying rivers.

suddenly after heavy rain.

FLOOD An overflow of water
BUOY A float anchored in water, onto ground that is normally dry.
usually to mark a position. Ocean-
monitoring devices can be attached

to buoys that can transmit information

to satellites.

Crater of Mount
Vesuvius, Italy

FLOOD DEFENSES

Structures such as dams, embankments,
levees, and sluices, which are designed to
redirect floodwaters in order to protect land
CARBON A nonmetallic element that from flooding.
occurs in the form of graphite, diamond and
charcoal, and forms many compounds. FLOOD PLAIN The area of flat land around a
river where the river naturally floods.
CLIMATE The regular pattern of weather

in a particular region.

FOCUS A point within Earth’s crust where
an earthquake originates.

CRATER A bowl-shaped depression at the
mouth of a volcano or caused by the impact
of a meteorite.

CRUST Earth’s thin, rocky outer layer.

CUMULONIMBUS CLOUD A towering
white or gray cloud that may bring
thunderstorms or hail.

DROUGHT A long period with little or
no rainfall.

DUST DEVIL A small twisting wind that
lifts dust and debris into the air.

EARTHQUAKE A series of vibrations in
Earth’s crust, caused by movement at a fault
in or between tectonic plates.

EL NINO A change in atmospheric and
ocean conditions that causes warm water
currents in the Pacific Ocean to flow east
instead of west. El Nifio occurs every few
years and can disrupt the weather around
the world.
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Aialik Glacie-r, Alaska-l-

FOSSIL FUEL A fuel such as coal or oil that is
derived from the remains of once-living
organisms buried beneath the ground.

FRONT The forward-moving edge of an air
mass. A cold front is the leading edge of a
cold air mass, and a warm front is the
leading edge of a warm air mass.

GLACIER A mass of year-round ice and
snow that is capable of flowing slowly
downhill. The largest glaciers are the
Antarctic and Greenland ice sheets.

GLOBAL WARMING A gradual increase
in average temperature worldwide.

GROUNDWATER Water that collects in, or
flows through, rocks beneath Earth’s surface.

HABITAT The natural home of a
living organism.

HAILSTONE A hard pellet of ice that falls
from a cumulonimbus thundercloud during
a hailstorm.

HOT SPOT A site of volcanic activity
far from the edges of the tectonic
plates caused by magma rising

from the mantle.

Lava flowing on Mount Etna

HURRICANE A violent storm bringing
powerful twisting winds and torrential rain.
Hurricanes are known as cyclones in

the Indian Ocean and typhoons in the
Pacific Ocean.

ICE AGE A period of time when ice sheets
cover a large part of Earth’s surface.

IRRIGATION A system for supplying
farmland with water by means of channels.

LANDSLIDE A large mass or rock or soil
that slides down a hillside or breaks away
from a cliff.

LAVA Molten rock that erupts from a
volcano. When this material is underground,
it is called magma.

LEVEE A natural or artificial embankment
that prevents a river from overflowing.

LIGHTNING The visible flash that occurs
during a thunderstorm when electricity is
discharged between a cloud and the ground
or between two clouds.




MAGMA Molten rock beneath Earth’s
surface. Above the ground, it is called lava.

METEORITE A piece of solid material that
travels from space, through Earth’s
atmosphere, to land on Earth.

METEOROLOGIST A scientist who studies
the weather.

MOLTEN Melted to form a hot liquid.

MONSOON A seasonal wind which, when
it blows from the southwest, brings heavy
summer rains to southern Asia.

OZONE LAYER The layer of gas in the
stratosphere that helps protect Earth from
the Sun’s harmful radiation.

PANDEMIC An outbreak of disease that
spreads to a vast number of people over a
wide area.

PYROCLASTIC FLOW An fast-flowing and
destructive outpouring of hot ash, rock and
gases from a volcano.

RADAR A system for detecting distant
objects by means of reflected radio waves, in
order to determine their size, position, and
movement. Radar can be used to detect a
developing tornado inside a storm cloud.

RICHTER SCALE A scale used for
measuring the intensity of earthquakes, with
9+ indicating the strongest tremors.

SAFFIR-SIMPSON SCALE A scale used to
measure the intensity of hurricanes. Category 5
indicates the most severe hurricanes.

SATELLITE An object that orbits a planet.
Artificial satellites in orbit around Earth
are used to monitor the weather, ground
movements, and changes in sea level.

Rickshaw drivers ride through monsoon floods in Guwahati, India

SEISMIC Caused by an earthquake.

SEISMOGRAM A record of seismic
activity on paper or computer produced
by a seismograph.

SEISMOGRAPH A device for detecting,
recording, and measuring earth tremors.

SLUICE A human-made channel with a gate
for regulating water flow, used to redirect
excess water in order to prevent flooding.

SMOG Fog polluted with smoke.

SONAR A system for detecting underwater
objects and surfaces by means of reflected
sound waves.

Supercell cloud

STORM SURGE An unusually high
tide produced by the low-pressure eye of
a hurricane.

STRATOSPHERE The layer of Earth’s
atmosphere above the troposphere where
the ozone layer is found.

SUNSPOT A dark area that appears on the
surface of the Sun where magnetic forces
hold the light back.

SUPERCELL CLOUD A huge storm cloud
that may produce a tornado.

TECTONIC PLATE One of about 20 pieces
that make up Earth’s crust. The parts of

the plates that carry the continents are
denser and thicker than the parts beneath
the oceans.

THUNDER The sound of air expanding
rapidly when it is heated by lightning.

TORNADO A spinning wind that appears
as a dark, funnel-shaped cloud reaching
down to the ground.

TREMOR A shaking or vibrating movement.

: .
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Coronavirus particles

TROPOSPHERE The layer of the
atmosphere closest to Earth’s surface where
all weather happens.

TSUNAMI A fast-moving ocean wave,
or series of waves, generated by tectonic
movements or by an object impacting the
water surface.

VENT An opening in a volcano through
which lava or volcanic gases flow.

VIRUS An infectious agent comprising

a microscopic package of chemicals
surrounded by a protein coat. Viruses invade
living cells and usually destroy them in
order to reproduce.

VOLCANO An opening in the crust of
Earth through which lava escapes.

VOLCANOLOGIST A scientist who
studies volcanoes.

VORTEX A tightly spiraling mass of
liquid or gas.

WATERSPOUT A tornado that occurs over
water, producing a column of spinning mist
and spray.

WAVE CREST The highest point of a wave.

WAVE TROUGH The lowest point of
a wave.
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ACID RAIN 57, 70
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AID ORGANIZATIONS 18-19,

49, 67
AIDS 59, 60, 61, 65
AIR MASSES 32, 33, 70
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CFCs 56
CHOLERA 18, 58, 67
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DUST DEVILS 43, 70
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EIrFEL TOWER LIGHTNING
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EL NiIRNoO 37, 47, 65, 68, 70
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GLACIERS 45, 70
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HIV 61, 65

HOT SPOTS 26, 70
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ICE AGES 64, 66, 70
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ICE SHEETS 54, 55

ICE STORMS 33
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ISLANDS, VOLCANIC 9, 26
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68
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KOBE EARTHQUAKE 24-25,
65, 68
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47, 63, 68, 70

LAVA 6, 9, 26, 27, 70

LEVEES 40, 47, 70

LIGHTNING 34-35, 50, 64,
65, 70
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LISBON EARTHQUAKE 6, 66

Lituya BAY TSUNAMI 12, 67

LOCAL TSUNAMIS 12

M

MAGMA 9, 26, 62, 65, 71
MALARIA 7, 61
MANTLE 8, 9
MAPPING 21, 33
Mauna Kea (voLcaNO) 27
MAYON (VOLCANO) 7
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MESOSPHERE 32
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66, 67, 71
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23, 68
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MONSOONS 44, 47, 71
MOSQUITOES 7, 61
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Mounr Fujr 26
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MouNT PINATUBO 29, 32, 68
Mounrt St. HELENS 28, 68
MouNT TAMBORA 66
MOUNT VESUVIUS 29, 62, 66
MRSA 61

NOP

NEAR EArTH OBJECTS
(METEORITES AND ASTEROIDS)
10, 12, 13, 63, 64, 66, 67, 71

NEWORLEANSFLOODS 40—41,
68

NoaH’s ARK 46

OCEAN WINDS 33, 36

OCEANIC CRUST 8

OCEANIC PLATES 9, 64

OZONE LAYER 56, 64, 71
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CENTER 20-21, 67

PAHOEHOE 26

PAKISTAN EARTHQUAKE 6, 68

PANDEMICS 60, 62, 71

PANGAEA (LANDMASS) 8

PARICUTIN (VOLCANO) 27

PLAGUE 58, 60, 64, 66

PLANES 34, 35, 38

PLATES, TECTONIC 8-9, 10, 22,
26, 64, 65, 71

PNEUMONIC PLAGUE 60

POLAR BEARS 54
POLLUTION 54, 56, 57
PoMmPrEll 29, 62, 66
POTATO BLIGHT 59, 66
PREVAILING WINDS 33
PYROCLASTIC FLOW 10, 29,

68, 71
R

RADAR 45, 71

RAINCLOUDS 34, 35

RAINFALL LEVELS 44, 48, 64

RATS 58, 60

REFUGEE CAMPS 18, 49, 58

RESCUE TEAMS 18-19, 24, 25,
30, 31, 41, 46, 65
FIREFIGHTERS 24, 50, 51,
5253

RICHTER SCALE 22, 67, 69, 71

RITA (HURRICANE) 41

RIVERS AND FLOODING 44—47,
64, 67, 68

ROCKFALLS 12, 31

S

SAFFIR-SIMPSON SCALE 69, 71

SAN ANDREAS FAULT 9, 22

SARS 68

SATELLITES 20, 21, 32, 34, 38,
67,71

SCANNING ELECTRON
MICROSCOPES 58-59

SCARBOROUGH CLIFF-FALL 31

SEA ICE 54, 55

SEA TEMPERATURES 37, 64

SEASONS 55

SEISMIC WAVES 22

SEISMOGRAMS 14, 23, 64, 71

SEISMOGRAPHS 14, 20, 23,
67,71

SEISMOSCOPE 23, 66

SHEET LIGHTNING 34

SHIELD CONE VOLCANOES 27

SKY COLOR 32

SLUICES 45, 71

SLUMPING 31

SMALLPOX 58, 59, 60, 66, 68

SMOG 52, 56, 64, 65, 71

SMOKEJUMPERS 53

SOIL CREEP 31

SOLAR ACTIVITY 54, 64

SONAR MAPPING 21, 71

STORM CHASERS 43

STORM SURGES 37, 40, 45,
67,71

STORMS AND STORM CLOUDS
32, 33, 3435, 42, 45, 50, 64

STRATOSPHERE 32, 71

STRATOVOLCANOES 27

SUBDUCTION 9

SuN 6, 34, 54, 55, 56, 64

SUNSPOTS 54, 64, 71
SUPERCELLS 42, 71
SURTSEY (ISLAND) 26

T

TECTONIC PLATES 89, 10, 22,
26, 64, 65, 71
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EYEWITNESS GUIDES

NATURAL
DISASTERS

Find out how tsunamis and other incredible natural
events happen and why they cause so much destruction
around the world.

See
the sequence of events from an underground
earthquake to massive waves that destroy whole
regions ® what happens when volcanoes erupt ® how
a tornado creates winds of up to 500 mph (300 kph)

Learn
what happens when a wildfire gets out of control ® how
climate change is transforming our planet ® the grim
truth about the Black Death

Discover
how technology is helping us to predict disasters before
they happen ® the ways in which people recover
and rebuild their lives

and much, much more

“The most beautiful and enticing information
books ever seen.” Guardian
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