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- >> describe the interaction of human activities with natural :
- > explainthe causes of major events in natural systems that i
| ~ >> describe the impact of natural disasters on humans living in i _
... thesegon | | . . |
|
|
i
1
i
|

g
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>> evaluate responses made by governments, non-governmen
| organisations and community groups to natural disasters
>> propose strategies to deal with the impact of natural
' disasters in the future.
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and human activities is investigated through
| . These disasters do

se 1ron. A less dense |

ayer of nickel and iron called
e. The next layer is

the molten mantle, which has
most layer surrounding the

In a state of constant movement
the two outer layers of the Farth determine the

the outer core surrounds the cor

several distinct layers. The Earth’s crust is the outer

mantle. It is a thin layer of rocky materia] that is
over time. Interactions between

operation of plate tectonics.

What is plate tectonics?

The theory of plate

lithosphere dynamic processes of the Earth. According to plate tectonics, the lithosphere of the
the outermost layer of the Earth consists of

s thin, rigid segments or plates of crust and the uppermost mantle,
angatrﬁe E]Spue(mg;h; ;;Léf; These lithospheric plates float like rafts on the deeper, molten layer of the mantle.
The theory of plate tectonics offers a reasonable explanation for the process of

plate evolution—their formation, mov
Earth’s surface is not 2 static

1960s to explain the

Plate tectonics
early 1960s.
Prior to this, the

processes causing
tectonic forces

were unknown
and subject to
speculation. The
development of

the theory of plate
tectonics and the
Important processes
that underpin it are
a4 necessary starting

point to understand
how this natural

System operates.
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Evolution of the theory of plate tectonics

since the early map makers of the 1400s and 1500s, many people had noticed that
the shape of the continents fitted together like pieces in a giant super-continental
jigsaw puzzle. The first modern scientist to propose that the continents had once
been joined was Alfred Wegener, a German meteorologist.

The theory of continental drift

In 1912, Wegener presented a detailed theory of continental drift. He proposed
that the continents had once been joined as a super-continent he called Pangaea
[4.2]. Wegener’s evidence included common ancient glaciations, similar mountain
ranges, fold belts, rock types and fossils from places where continents on different
sides of large oceans fitted together. He proposed that the continents had drifted
apart by sliding over the ocean floor. However, geologists rejected Wegener’s theory
saying that the ocean crust was not strong enough to support the continents and
there would be too much frictional resistance for any movement to occur. In spite

of this, evidence to support continental drift gradually began to accumulate, first in
the form of studies of the Farth’s magnetic field.

2] The evolution of the continents from the super-continent Pangaea
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time. However, the path of the magnetic

different, suggesting that the continents
time. This was confirmed by studies on
acceptance of the plate
how the continents mo

other continents. The next step in the
tectonics theory was the discovery of the mechanism for
ved. This was to come from studying the sea bed.

- = 1} 2 i
W Pt N . S e A
o s e i - = I . % e
i : : !, x_'?,',. I
4 - o R
5 - = s At - b 5 i .
£ e o s k
: : : : :
c . e R - i
s : : :

e

ok

Sea-floor spreading

During World War II. geolo

gists working for the United States military made some
significant discoveries while

studying the ocean floors looking for hiding places for
submarines. They found two important topographic features on ocean floors:

@ oceanic ridges—these long ridges were found in the middle of the Atlantic Ocean
and in the eastern part of the Pacific Ocean

@ oceanic trenches—these deep tr
especially in the Pacific Ocean.

reversals in the polarity of the

Through their study of lava flows, geologists have established that the Earth’s
north magnetic pole and the south magnetic pole periodically reverse over

geologically short time periods. The age of volcanic rocks from around the world
has been dated and used to establish a global C tI

Earth’s magnetic field.

This information lead to the theory of sea-floor spreading, which partly explains
the movement mechanism of lithospheric plates. Continental drift appears to be due
to the process of sea-floor spreading [4.3]. New lithospheric material is continually
intruding upwards and pushing outwards at the boundaries of lithospheric plates
like two super conveyor belt systems moving in opposite directions. Geologists
proposed that if lithospheric material was continuously being created at the mid-

oceanic ridges and moving outwards, then it must be continuously being destroyed
at the edges of the lithospheric plates [4.4].




At
L]

4.3] A theoretical model of sea-floor spreading and magnetic
striping at a mid-oceanic ridge: (a) a spreading ridge about

CHAPTER 4 | Plate tectonics: the moving Earth

4.4] New oceanic lithosphere is continuously created at
the mid-oceanic ridges and spreads outwards over time

> million years ago, (b) about 2 to 3 million years ago, and

() present-day

I magnetic polarity

Mid-ocean ridge -

oceanic trenches

iﬂﬁ----u-nn_---—-—-__.-.-_.-__-_._-—

Valleys in the ocean
€ edges of tectonic
lates where oceanic
Nere subducts back

Into the mantle

Pacific Ring of

ithe destructive

| margins of
plate. It is the
Nically and
active region

Destructive oceanic trenches

While oceanic ridges continually create new material and expand the oceans, this
cannot continue indefinitely. The oceanic lithosphere is ultimately destroyed and
recycled into the mantle at the oceanic trenches. Here, the oceanic lithosphere
subducts (slides downwards), fractures and produces progressively deeper and
deeper earthquakes as it continues its slow descent into the molten mantle. As the
material sinks and melts, plumes of magma rise up through fissures and fault lines
in the overlying continental lithosphere to create chains of volcanoes parallel to the
oceanic trenches. These tectonically unstable landforms are the visible product of
the destructive margins of lithospheric plates. The Pacific Ring of Fire—one of the

world’s best-known destructive oceanic trenches—is marked by active volcanoes
and earthquake activity [4.5].
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300 to 500 million years ago. Geologists believe that there were probably many
other combinations of lithospheric plates and continents before then.

14.6] Global pattern of tectonic plates

L
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Pacific
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Indo-
Australian g
Plate |

Antarctic
Plate

k

€ major =S8
es are

|
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¥

Powerful convection currents in the mantle move the lithospheric plates across the
surface of the Earth. In the process, these currents redistribyte the huge amounts
B Of heat generated by the formation of the planet and the natura] radioactive decay

idon R materials, such as uranium and thorium, from the interior of the Earth to the
stralian, |

¥ 4

: -' ' | in only
il millimetres per year. The | soup of soft, plastic (easily moulded),
molten rocks that rise from the lower mantle about 1600 kilometres down. When

they reach to within 4 to 32 kilometres of the surface, they encounter the rigid
Earth’s crust called the lithosphere. Here, the currents slow
nce again sinking back to the depths.

-

EStructive tectonic process at the margins of plates ‘slab pull’. The creative

tectonic process at mid-oceanic ridges is called ‘ridge push’ [4.7]. Just how plates
move 1s still unknown.
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Oceanic-continental convergence, e.g. the Nazca Plate 14.11] Oceanic-oceanic convergence, e.g. the Pacific Plate

tiNg under the South American Plate subducting under the Philippine Plate
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_ | a transform boundary on land . Here, the North
-' American Plate is sliding horizontally past the Pacific
ey Plate at about 5 centimetres per year. It produces many

endocino | _' shallow earthquakes that have destroyed property and
S taken many lives.

Relaie ot 4 Plate bo_undary zones——}fvhere plate boundaries and
North American Plate | Inteéractions are uncertain because they extend over a

wider area. An example of this is the re

the Eurasian and African plates where there are also
Relative motion of * Lo _ - several microplates. These zones tend to have more
L | complicated geology and earthquake patterns.

Explorer N\AF
Ridge

Juan de Fuca

Blanco
Fracture Zone

2

Ridge e
=3

S

it
_:}-
hé

-

|

e

5

e e

S
R
o

R
S
R

%
T

e
e
]

o

G
Zap ;
Ry
e
e
; e
T

s

;-\.vv\:-_.v‘?'
St
N e
R e T
S

s

e
R e ! ety
R e e
ﬁfs?fﬁi‘-.@*«?@?fﬁ"i‘f} i e e




CHAPTER 4 | Plate tect'onicsr:'t'he mo'vin'g Farth

Interaction of human activities with plate
tectonics

Humans gain many long-term benefits from living near plate tectonic boundaries,

but they also have to deal with occasional short-term natural hazards and disasters,
such as volcanic eruptions, earthquakes and tsunamis.

Benefits of plate tectonics for human activities

Present and past tectonic plate boundaries have an abundance of natural resources,
such as fertile soils, biodiversity, minerals and energy. Humans have long used
these resources and concentrated human settlement in these areas.

[4.14] Natural resources of plate boundaries

Natural resources Characteristics
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Adverse impacts of plate tectonics for
human activities

Plate tectonics are responsible for t
@ volcanic activity

@ earthquakes

2 tsunamis.

Li It is important to note that the effects of these i
L humans occur over relativel

time scale of plate tectonjcs
been exposed to the effects
live in close proximity to te

he following natural hazards:

mpared with the geological
ory, millions of people have
because they have chosen to

. Throughout human hijst
of these natural hazards
ctonic plate boundaries.

Volcanic activity

SEEEE  Since the year 1600 por (Before Common Fra

), nearly 300000 people have been
Nine countries contain killed by volcanic eruptions. The Smithsonian Instityute estimates that there are
more than 90 per cent 1511 “active’ volcanoes across the Earth, and many more dormant ones that could
of the active volcanoes reactivate at any moment. Volcanoes ca
or volcanoes that |

use problems for human activities In sevy

eral
S:
have erupted in recent way

history—Indonesia @ Tephra (from the Greek word for ash)
Japan, the United States

, the exploded materia] (hot ash, rocks
and lumps of semi-solidified lava from a volcano), may aerially bombard human
of America, Russia, Chile,

_ settlement and cause loss of life and property damage. In 79 ck, Mount Vesuvius
the Philippines, New buried the cities of Pompeii and Herculaneum.
Guinea, New Zealand

_ @ Lava flows may engulf settlements; sm

and Nicaragua. : .
people. Around Mount Etna in Sicily,

small lava flows so they cause less da

Kilauea volcano regularly bury villages, roads and property.

@ Pyroclastic eruptions are the fast-moving clouds of lava, ash and volcanic gases
that may suffocate and inci | |

they bury everything in
their path. In 1902 - . -

other crops and roads, start fires and trap
bulldozers are sometimes used to channel
mage. In Hawaii, lava flows from the

14.16] An active volcano erupts
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28 000 inhabitants of St Pierre. Pyroclastic eruptions and mudflows account for
most deaths caused by volcanoes.

o Mudflows on the steep sides of volcanoes carry masses of water-loosened
volcanic soil, mud and ash and may bury settlements and wash them away.
The Javanese name ‘lahars’ is given to these natural disasters because they are
common on the heavily populated and extremely volcanic Indonesian island.

o Poisonous gases such as carbon monoxide, sulphur dioxide, carbon dioxide and
hydrochloric acid may be released during eruptions and suffocate and kill people
and animals. In 1986, a minor disturbance in a volcanic crater lake called Lake
Nyos in Cameroon, Africa, released about one cubic kilometre of carbon dioxide

oas that killed 1700 people in nearby villages, thousands of cattle and even more
wild birds and animals.

o Erupting volcanoes near glaciers may melt the ice and release floods of water
and mud that may drown people. This happened in 1985 in Colombia where
23000 people were killed in a village when the Nevada del Ruiz volcano melted

a glacier. Volcanoes may also release water from crater lakes that may flood
surrounding villages.

Predicting volcanic activity

Around the world, vulcanologists and seismologists study the seismic activities, gas
emissions and chemical composition of rocks from many active volcanoes and fault
zones close to human settlements. They aim to predict eruptions and earthquakes
so that people can be evacuated and lives saved. However, at present, no reliable
method for predicting volcanic eruptions and earthquakes has been developed. As a
result, despite large advances in our knowledge of plate tectonics, it is not possible
to ensure the safety of humans due to the unpredictability of tectonic processes.

Earthquakes

Earthquakes are caused by a sudden release of built-up pressure in tectonic plates.
When energy is released, seismic vibrations radiate outwards from the earthquake
focus or rupture point. The point on the surface directly above the focus is the
epicentre of the earthquake. The huge amounts of energy released by a major
earthquake can cause damage up to thousands of kilometres away from the
epicentre. Smaller aftershock vibrations can last for months as the tectonic plates
readjust. Although scientists know how most earthquakes occur, they are uncertain
about predicting when they will occur and how large they might be.
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[4.17] Most earth-
quakes are concen-
trated into narrow,
tectonically active
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This figure includes
the number killed and
missing in the tsunami

triggered by the
earthquake.

Many thousands were
killed in the Great Tokyo
Fire caused by the
earthquake.
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Where do most earthquakes occur?

Most earthquake activity is concentrated
30 per cent of earthquakes occur in the
Mediterranean and Asian regions and o
ridges. While earthquake activity can al
boundaries, especially along fault lines
generally less frequent and severe than

at tectonic plate boundaries. About
Pacific region, 15 per cent in the

nly five per cent occur in the mid-oceanic
SO occur away from tectonic plate

or weaker areas in the Farth’s crust, it is
at tectonic boundaries [4.17]

L]

Earthquake disasters

Earthquakes have caused the world’s greatest disasters. They flatten buildings
and kill their occupants, rupture gas pipes, which in turn cause serioys fires, and
create widespread devastation. Earthquakes can also trigger dangerous tsunamis,

landslides and volcanic activity. Table [4.18] shows the 10 deadliest earthquakes 03'}:
the last 100 years.
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4.19] Devastation in . |
Bam, Iran, caused by -

Strategies to deal with earthquakes

In an attempt to minimise the risk of eart

as ]_apan and the United States
designed to minj

buffering device
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. porated strict buil "
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Tsunamis




an 800 kilometres per hour,

greatly increase in height and cause massive destruction, loss of
life and property. The landfall of trans

oceanic tsunami waves can be thousands
of kilometres from the original disturbance, so they represent a disaster threat to
distant coasta] communities.

o v i

The Aitape, PNG tsunami of 1998

Earthquakes are the most common ¢

landslides on land and underwa

ter that in turn generate tsunamis. The Aitape
tsunami hit the village of Aitape on the north coast region of Papua New
Guinea (PNG) ;

in 1998. The primary cause of this tsunami was 3 magnitude 7.()

oyed houses and
environment around the village [4.20].

Tsunamis in Australia

According to Geoscience Australia

lan coastline
about once every two years.

Fortunately, most are insignificant and are classified
as low risk. However, Australia’s north-west coastline has a moderate tsunamj
risk classification because of Its proximity to the earthquake and volcanjc activity
resulting from the tectonic plate boundary lying across the Indonesian archipelago

[4.20] Part of the [4.21].
;g,s?t?jy?:j‘qbﬁaape Evidence of large tsunamis that affected Australia in the past can be found in
tsunami in 1998 deposits of coastal materials 20-30 metres above

the present sea level and many
kilometres inland. The Gr

originating in the Pacific Ocean region.
similarly, the islands of New Zealand
may also offer some protection from

tsunamis originating off the South
America coastline,




4.21] Tsunami risk assessment map of Australia
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Strategies to deal with tsunamis

The obvious strategy in dealing with tsunamis is to avoid them. In order to do this,
people living in coastal areas need advance warning of when a tsunami is going

to strike. Most tsunamis occur in the Pacific region because of the tectonically
active Pacific Ring of Fire. As a result, the Pacific Ocean Tsunami Warning System
(POTWS) was established in 1965. It has 26 member nations that rely upon
selsmic-monitoring stations and sea-level gauges located around the Pacific. These
devices measure earthquakes and abnormal changes in sea levels. The headquarters
in Hawaii issue warnings for potential tsunamis to nations in the Pacific Basin.
Once a tsunami is detected, the path is calculated and arrival times are estimated

using travel-time maps. The potentially vulnerable coastal areas are identified and
warnings issued.

However, in order for a tsunami warning to be effective, a tsunami risk

assessment for coastlines is needed. According to Geoscience Australia, the risk
assessment looks at:

¢ the likelihood of an event that may cause a tsunami
the expected location and size of an event

the shape of the sea floor where an event may take place

the shape of the coastal land that may be affected by a resulting tsunami

the presence of any headlands or harbours in the region that may cause a tsu-
nami to change direction.

This risk assessment information is used to predict the potential speed, direction,
height and destructiveness of any tsunami that may affect an area. In Australia,
information on tsunamis is first gathered by Geoscience Australia seismologists

who immediately notify Emergency Management Australia (EMA) staff. The EMA
notifies Australian authorities and Pacific island nations at risk of tsunami damage.
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Sample study: the 2004 Indjan Ocean tsunami

The 2004 Indian Ocean tsunami on 26 December was one of the world’s greatest
natural disasters. It affected some of the poorest nations in the world and |
Richter scale  prompted an unprecedented global response for aid. The tsunamj was the deadliest

A logarithmic scale  1n recorded history with more than 200 000 people killed. It also caused severe
indicating the magnitude or

economic and environmental damage [4.23].
strength of an earthquake.
It was developed in 1935
by Charles Richter in

sl o Eaobors contributing to the development of the

Gutenberg, both of the

California Institute of tsunaml
Technology.

K

A severe ‘megathrust’ earthquake that measured 9
4.23] The Indian Ocearn triggered the 2004 Indian Ocean tsunam;

tsunami struck without between the mobile Indo—Australian Plate

warning and caused tigure [4.6]. The epicentre of the earth
great loss of life and

. The Indo—Australian Plate is constantly
devastation

moving northwards and colliding with the
_ Eurasian Plate at the rate your fingernails
£ A S el grow (around 5-6 centimetres per

i r o o year). In addition, it is sliding along and
subducting under the Furasian Plate. This
tectonic movement generates great forces
in these two tectonic plates. Earthquakes
in this area are common and they occur
when pressure is released along the

tectonic boundary.

On 26 December 2004, a slab of the
Earth’s crust 960 kilometres long by
250 kilometres wide slipped between
8 and 15 metres. This rupturing of the
sea floor generated the earthquake, and
displaced millions of tonnes of water that
created the tsunami [4.24].

The earthquake was the world’s most
severe 1n 40 years. The tsunamj spread

e




out as a series of long waves from the epicentre of the earthquake and caused
severe devastation in Asia and as far away as Africa.

Once formed, the tsunami travelled at about 800 kilometres per hour and hit the
coast of the Indonesian province of Aceh on the island of Sumatra 15 minutes later.
It continued more than 4800 kilometres across the Indian Ocean and hit the coast
of Somalia in Africa less than seven hours later. Waves and sea level increases of up
to 30 metres were recorded in some places.

4.24] How the 2004 Indian Ocean tsunami was formed 14.25] Radar imaging of the tsunami two hours after
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Impacts of the 2004 Indian Ocean tsunami

some cases due to poor records
mostly tourists) from more than

[4.27] Estimated human Impacts
14.28] Remnants of 3 town on the west

coast of Aceh, Indonesia Country where Deaths
deaths occured
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Impacts on children

The United Nations Children’s Fund estimated that up to 1.5 million children were
affected by the tsunamj. A large percentage of the tsunami casualties were children
because they make up more than a third of the population in the Asian countries

atfected by the tsunam




429] Many children lost parents in the tsunami
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More than 30000 children lost one or both
parents and many more children lost other family
members. The Save the Children Fund estimated
that more than 150000 children were homeless and
2000 were separated from their parents in Aceh.

Many organisations expressed fears that
criminals, such as child traffickers, could exploit
orphaned and displaced children. Surviving
children require ongoing help to cope with
psychological and emotional trauma.

Environmental impacts

The tsunami’s giant waves (some over 10 metres
high) destroyed many coastal mangrove forests,
which protect the coast from erosion. Twenty per
cent of sea grass beds around Aceh were damaged.
Mangroves and sea grass beds are vital fish
habitats.

The tsunami damaged coral reefs in some areas
by breaking off large pieces and smothering reefs
in sediment and debris. Thirty per cent of coral
reefs around Aceh were damaged. Coral reefs in
the Asian region were already stressed by dynamite
fishing and overfishing. Many fishermen depend
on coral reefs for food.

Coastal farmland and water supplies were
flooded by salt water and contaminated with
pollution from sewage, industrial chemicals and
dead bodies.

Asian rainforests were cleared to provide timber
to rebuild houses and this led to increased run-off
with silt carried into the ocean where it affected
coral reefs.

Economic impacts

Houses, farms, industries and infrastructure in
affected regions were largely destroyed and will
take years to rebuild. The local fishing industries
had more than 60 per cent of their boats
destroyed. Agricultural crops in coastal areas were
wiped out and rice fields were flooded with salt
water making them useless for farming [4.30].
Economic growth estimates for 2005 were
revised downwards for most tsunami-affected
regions and countries. For example, Sri Lanka’s
economic growth was downgraded from five to
four per cent for 2005. Indonesia requested that its
external debt repayments be suspended until 2006.
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Tourist earnings slumped after
resorts. The Maldives

tsunami-affected coun
from to urism.

the tsunami as tourists feared sta
Is more dependent on tour:

Economic Impact on Indonesijs

onomic damages and losses in
Indonesia totalling rupee 42.7 trillion

(A$5.7 billion). The damage included:

2 4 tuel depots

@ 35 per cent of the water supply system
@ 92 per cent of the sanitatio

2 120 kilometres of roads

n system

14.31] Banda Aceh
before and after
Images
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4.32] Fishing boat carried into a village street in 4.33] Banda Aceh was ‘Ground Zero’ for the 2004 Indian Ocean
Sri Lanka tsunami
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Strategies in response to the tsunami

The sheer scale of the 2004 Indian Ocean tsunami disaster shocked and united the
world in an effort to help the survivors. Graphic images of dead bodies, destroyed
buildings, orphaned children and desperate human suffering from more than 10
countries lead to an unprecedented international aid response. United Nations’
agencies, non-government organisations (NGOs), foreign governments and many
other organisations started humanitarian and emergency relief operations in the
devastated regions.

According to the US Agency for International Development, there are four
phases in the provision of disaster relief. The first two phases occur immediately
after a disaster. Phases 3 and 4 occur in the medium and longer term.
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[4.34] Disaster relief phases
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International aid response

Ninety-two countries sent aid to tsunami-affected nations.
newspaper article shows, the ajd response was one of the h

[4.39]

- 9 i [4.40] Tsunami aid—the 's b
Sunami response was world’s | world's biggest donors
t__ UN - cg IBN ik S — — . To ta' 26 3bn

| US$ (millions)  Germany [ e e )
ma Batha Covernment .. ke
don, 19 December 2005 (Reuters) pledge e

Sthe world marks the first anniversary of the Indian Ocean tsu- SS;ZIZ R Australia - .
iami, millions of people who dug into their pockets in an un- . Japan [ MR $550.5
tdented outpouring of generosity will be wondering how their f_ Netherlands [Fmmm 5$?3§8|8
Q< spert. . Canada [ s
me may be surprised to discover that 12 months on the vast e | |
fity of the 1.8 million people who lost their homes in the Dec. ;' France !;j ;_;' Total $8671
Saster are still in temporary accommodation. . L el | | |
tif the pace of reconstruction has been disappointing, the ini- |
glief effort went far better. Basic needs were met promptly,
g prevent an epidemic that could have killed thousands in a Norway | e .
- - e ——
€ world’s response to the tsunami was the best ever, UN
ecy coordinator Jan Egeland said. *Governments, the private | _
yand individuals around the world opened their hearts and Canada frmmmmte
Wallets. Private donations for the tsunami eclipsed anything . Biitain [Ems7
S 0 —
tomparison, Egeland _salg disasters llk¢ Hurricane Mlt(,‘"h E B E:af;f’ljgw S
favaged Central America in 1998 and the Bam earthquake in E w France s raikiagh
2003 had only received half the money promised. Bledit Usa (=53 | |
ens of governments, the World Bank and Asian Development | Bl
ledged more than $7 billion. They have so far allocated over donations
0n, according to Reuters research. The public donated an- |
 billion plus.

;Tﬂtal $_??l.3bn

| . Total $271.4

Netherlands

Tot.jél $19

Total $18

Totél $16

Total $9 .'

Source: Reuters Foundation Alert Net
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Australian aid efforts were coordinated and admin;
Agency for International Development (AusAID)
more than 80000 people with shelter,

stered by the Australjan

. Australian assistance provided
water, food and sanitation services.




[4.41]

Multifaceted UN response to tsunami

on both large and small

3 ] December 2004— From water
storage tanks in India to safe

delivery kits for prégnant women in the
Maldives to fishery experts in Indonesia,
the massive United Nations relief
operation for the victims of the Asia’s
devastating tsunami today continued to
address a vast spectrum of needs, general
and specific, giant and small.

In what is shaping up as the largest ever
UN relief effort for a natural disaster,
the world body has deployed five parallel
operations to tend to the needs of nearly a
dozen countries struck by the catastrophe,
which killed at least 120000 people,
injured half a million more, displaced
I million and deprived up to 5 million of
basic services.

"The repercussions of this tragedy are
SO severe that communities are going
lo require massive international aid for
Mmany months to come,” UN World Food
Programme (WFP) Executive Director
James Morris said, noting that the latest
carnage capped a year already marked
by tragic humanitarian crises such as the
conflict raging in the Darfur region of
western Sudan.

The following is a country-by-country
snapshot of some of the latest items in
the UN’s multifaceted res ponse to the
disaster:;

* India: With contaminated water
presenting the greatest threat of deadly

diseases in the tsunami’s aftermath, the
UN Children’s Fund (UNICEF) has
begun moving nearly 2500 500-litre
water storage tanks to relief camps and
distributing 3 million water purification
chlorine tablets. The UN World Health
Organization (WHO) is planning
disease prevention at district level,
guarding against potential measles
outbreaks and providing vitamin A and
oral rehydration salts (ORS). The UN
Food and Agriculture Organization
(FAO) is monitoring fisheries.

* Indonesia: The UN High
Commissioner for Refu gees (UNHCR)
IS starting an airlift on Sunday of 400
tons of shelter and other emergency
supplies for an initial 100000 people
in Aceh province, among the worst
and most inaccessible disaster zones.
A UN joint logistics centre wil] be set
up at the central level and in Banda
Aceh, the provincial capital and a FAO
cmergency coordinator and a fishery
expert have been sent in.

* Maldives: The UN country team is
focusing primarily on the provision
of water, food, ORS and transport.

The UN Population Fund (UNFPA)

1S procuring safe delivery kits for the
4000 expectant mothers while UN ICEF
s providing food, shelter and non-food
items.

* Sri Lanka: UNFPA is carrying out

focuses

reproductive health assessments. |
UNICEF continues to help ferry the
wounded and dead to area hospitals
while providing 10000 bed sheets, |
towels, drinking water bottles. cookin
utensils sets and mats to assist the
displaced and stranded. UNHCR has
been distributing non-food items.
Thailand: UNFPA has deployed
mobile clinics while UNICEF has
begun assessing the needs of children
FAQ is assisting the worst affected
sectors of fisheries and agriculture.
The UN Development Programme
(UNDP) is sending 1000 body bags
and 2000 kilos of formalin to the
devastated holiday island of Phuket.
The UN Educational, Scientific, and
Cultural Organization (UNESCO)
s focusing on education and their
World Heritage Committee will
damage to relevant areas. The UN
International Labour Office (ILO) will
focus on longer-term rehabilitation and
employment.
Somalia: FAO assessment teams have
already been mobilized for a food
security assessment in the field and
WEP has stockpiled 83 tons of food
supplies for the worst affected areas.

Source: United Nations
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Role of non-government organisations (NGOs)

About 300 NGOs were involved in providing tsunami relief to the Indonesian
province of Aceh. Some of these were small NGOs that did not follow the

humanitarian guidelines followed by the larger NGOs for providing disaster relief.
One NGO vaccinated children in Aceh against measles and did not bother to

maintain proper records. The following ne
this problem.

wspaper article outlines the nature of

NGOs can add to disasters

By Marwaan Macan-Markar

Inter Press Service, 5 October 2005

These NGOs ... caused concern to the leading
global humanitarian agency that worked in Aceh
In the immediate aftermath of the tsunami, the
International Federation of Red Cross and Red

| Crescent Societies (IFRC). The Aceh experience

with the activities of some NGOs has led the
IFRC to describe humanitarian activity as ‘the
world’s largest unregulated iIndustry’.

Itis an unfortunate reality, says Bekele
Geleta, head of the IFRC’s South-east Asia
office. ‘(These NGOs) stay in the business

ecause there is no proper regulation and

ecause there are no minimum standards’.

eleta made those comments Wednesday at
the launch here of the IFRC’s annual ‘World

Isaster Report’, a 250-page document on the
international response to the tsunami and other
natural disasters during 2004.

Agencies did not follow standardised
procedures and reports were not made
available, according to the publication. ‘In
Aceh, there was so much competition between
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agencies over beneficiaries that they even
concealed information from each other,’ the
report said. Some agencies came on ‘shopping
expeditions’ to guard their ‘niche’, the report
added. ‘By mid-January, the humanitarian space
had become just too small for all these actors’
One long-standing actor in the humanitarian
field, Oxfam, had responded with exasperation
at the presence of new and previously unknown
NGOs that had mushroomed overnight in the
worst-affected areas. It called on governments
In the tsunami-hit areas to ‘work with the UN to
Introduce immediately a system of accreditation
for international agencies to ensure the work
they are doing matches their experience,’
according to the report. Behind Oxfam’s
thinking were the standards it abides by during
disasters, as do other established humanitarian
agencies like the IFRC, Save the Children
Fund and Médecins Sans Frontiéres. ‘There
are minimum standards all agencies that are
seriously committed to providing humanitarian
assistance have to be aware of and should
aspire to follow,” Ashvin Dayal, regional director
for Oxfam’s East Asia office, told IPS.

Source: Global Policy Forum
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Reflection on tsunami disast

Unlike the Pacific Basin,
Ocean. This is because ts

[4.43] Provision of safe drinkin
among the first priorities after the tsunami

er plans

Yy warning tsunami system in the Indj

dian Ocean are relatively rare, co
with the Pacific. As a result, the Indj
g water and temporary shelter were

there was no earl
unamis in the In

Ocean coastal communities
warning of the danger of tsunamis. As the
sea receded just before
- people wandered out ¢

 fish instead of fleeing
- ground.

the tsunami hit, many
O gather the stranded
for their lives to higher

Was the response appropriate?
e e Accordin g to

the UN, the International
esponse to the tsunami was the best

CVEr response to a natural disaster The
international aid delivered compared with
the amount promised was also very high

- compared with other disasters [4.43]. There

disease or starvation

::::::

.

M S 8 The fact that most of the affected countries

were developing nations made their need for
SUPpPOrt even greater after the disaster.

@ the impact that can be achieved by
network, where that s available

2 the critical importance of a prj
contingency planning in the

@ the central role of healthy local partner relationships to engble quick
mobilisation after 4 disaster

@ the importance of the S
sound NGO practice

leveraging off an international NGO

was that there was an urgent need
rning System (IOTWS). The fact that the world’s
only tsunami warning s | |

the Pacific, where the wealthy
nations, such as the United States, Canada

, Japan, Australia and New Zealand
are located, only serves to highlight the fact that poor nations do not have the

resources sters, such as tsunamis.




CHAPTER 4 | Plate tectonics: the moving Earth

Update on progress in tsunami-affected regions

According to ACFID, the pace of tsunami reconstruction has been slow for several
reasons:

o in Aceh, access to devastated areas has been severely hampered by lack of
infrastructure, including roads and ports

o the destruction of many land title deeds and loss of some coastal land in Aceh,
which has led to protracted negotiations at local level about the many thousands
of claims to land ownership

o considerable delays in the publication of the Indonesian government’s
reconstruction plans, which set back the planning work of NGOs

o in Sri Lanka, the Government’s decision to ban any rebuilding within 100 metres
of the coast generated an exceptional challenge for community consultation and
early stage planning

0 in all countries, foreign NGOs must operate within the planning constraints and
preferred timing of national, provincial and local government agencies

o the commitment of NGOs to full community consultation as part of their own
planning processes was more challenging due to the large numbers of displaced
and traumatised people, the number of renters and squatters involved and
because many local officials and community leaders died in the tsunami

o once planning approvals are in place, there are still significant organisational
{ration Te challenges to be overcome before reconstruction can commence
- o a lack of experience of mass shelter construction on this scale amongst NGOs,
real problems in sourcing building materials and the tripling in the price of
timber since the tsunami.

While the progress of reconstruction seems slow, and numerous political,
cultural and logistic problems have been encountered, it is worth remembering that
many of the projects are medium to longer term and therefore it 1s unreasonable,
given the scale of the disaster, to expect faster progress. Most authorities say any

~ssessment of reconstruction should be made after five years.

Strategies to address future tsunami threats in the Indian Ocean

Since the tsunami, Sri Lanka has set up a controversial Coastal Conservation
Zone (CCZ) that extends 200 metres from the normal high tide in the north and
the east, and 100 metres in the south and the west. Damaged structures within
the CCZ cannot be repaired or rebuilt and no new development is permitted. The
CCZ is meant to be a buffer zone against possible future tsunamis.
Since the fertile coastal zone of many Indian Ocean countries 1s densely
populated, it is unlikely that other governments, such as India, Indonesia and
Thailand, will enforce a buffer zone. Critics of Sri Lanka’s CCZ have said that the
system will be difficult to implement and is subject to corruption and exceptions.
8 Many poor people who have not received compensation have already built their
W dwellings within this zone (4.44].
prior fo. * =8

" Indian Ocean tsunami early warning system
amajor 8
nire for

D,

In June 20085, international pressure lead the UNESCO Intergovernmental
Oceanographic Commission (IOC) to establish the framework for four new
tsunami warning and mitigation systems around the world including the Indian
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between the mobile Indo-Australigp Plate and the Stationary Eurasian Plate. The
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pted an urgent response from the two main affected
nations and the international community.

esponded quickly to the disaster, directing

and rescue operations. However, there were many
factors that made progress slow and frustrating:

@ The sheer volume of rubble in collapsed buildings called for the use of heavy
machinery that was in short supply.

@ Roads, bridges and communications W
access to atfected areas difficult.

2 Rescue efforts were ham
the rescuers in danger.

© The onset of winter snows further threatened the survivors
many of the affected areas difficult.

@ Many of the 15000 villages
inaccessible areas. Relief ajd

ere knocked out in many areas, making

pered by the many attershocks, which put the lives of

and made access to

affected by the earthquake were in remote,
had to be airlifted into these areas.

India and Pakistan, has been a political flashpoi

unprecedented act of cooperation, five crossing points on the Line of Control f'
(LoC) between India and Pakistan in the province of Kashmir were opened to
allow for the flow of reljef supplies and for families to meet their relatives. I

The people of Pakistan and India responded generously to the disaster relief !
appeal. In the first few days after the earthquake, the most urgent need of the
rescuers was to locate survivors under collapsed buildings before they died of
R . injuries, dehydration and exposure [4.50]. Desperate people used picks and their
450] Rescuers

, | bare hands in an often futile attempt to find their family and friends. The next
farching for survivors . - . :

, priority was to provide water, food,

I'the 2005 Kashmir . o .
fthquake survivors. Victims had to be buried

a$ soon as possible in accordance with theijr
wun Teligious beliefs. This also helped to prevent
any possible outbreak of disease.

International

Iwo days after the earthquake, the United
Nations warned that more than 2.3 million
- people were homeless. They urgently !
- needed shelter, especially with winter i
approaching at these high altitudes. A UN I
appeal was launched for US$272 million
(A$360 million) to aid the earthquake il
victims. The United States pledged an initial
US$50 million (A$66 million). The United
States was keen to show support for its
political ally Pakistan and flew military

aircraft and aid from operational bases in
nearby Afghanistan.

it
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Many countries sent helicopters to terry su
North Atlantic Treaty Organisation (NATO)
warehouses in Turkey. More than 20

rescue dog teams from forei
After a week, i

pplies into inaccessible areas. The
airlifted 900 tonnes of ajd from

countries sent rescue teams. Specially trained

gn nations were also used in the rescue operations.

eless survivors. Most
than ten thousand tents were

The Pakistani |
the international

politics. Pakistan

[4.51]

International response to Asian appeal s in stark contrast to that for the tsunami,
: when international donors pledged over US$700 m for
! earthquake g dlsgrace Immediate emergency relief in the first two weeks.
9 November 2005

One month on from the Asian earthquake, Save the | Indian Ocean
Children is calling on the international community to .
dramatically scale up Its response.

| The earthquake has claimed nearly 80000 lives and — I_ i f}ﬂ%ﬂ,ﬁﬁﬂ . :,fff ﬁ
unless more is done to assist the reported 3.5 million R R W%% ‘fff?;q;; B
homeless and 79000 in Jured, thousands more could die I ! M%W ?{ﬁ}rﬁ N Kv
from disease and exposure, the charity warns. L e e

Executive Director of Save the Children New Zealand .

. !-I}’:'Ii-J i
[ | L a . Ijﬁ
John Bowis says: ‘Governments have been much slower ’f i EZ i

to release funding than after the tsunami, despite the H”Jm %W 2°C and stable  p°C
fact that there are over 50% more people displaced and AL MG oNe e S

WE are racing against the harsh Himalayan winter. Every

will not survive long The earthquake destroyed 70% of the houses in the
affected areas and damaged the remainder, leaving up
n the ground urgently 10 3.5 million people in 15000 villages homeless and in
these families before  Need of medical Care, water and sanitation support.

it is too late ’ It is a disgrace that the International community has
One month on from the devastating carthquake less  committed such a small proportion of what the UN has

than a quarter of the US$550 m appealed for by the asked for—one month later—and with winter closing
United Nations has been pledged, and nearly half of In,’ says Toby Porter, Save the Children UK’s Emergencies
this figure (US$60 m) remains undelivered Save the Director. ‘Within days of the quake, the message from
Children is spending US$6.9 m in the region but this will  the UN was clear. The world needed to provide both an
run out in another month, and thousands more may die Instant and a massive response. The challenges we
unnecessarily unless further funds dre secured. are facing today were aj| predicted. The international

The scale of the international response to the UN community should collectively hang its head in shame.’

il e e I
/i I = ! it i | ‘.- # J'r-"- Ir rl'fj 4 ""jl'J' I lr" :F'f ]]-
i
i

Source: Save the Children New Zealand
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CHAPTER 4 | Plate tectonics: the moving Earth

[452] Pakistani armed forces unload
relief supplies from a United States
Army helicopter in a remote area
of northern Pakistan hit by the
earthquake

h'tam tacters that slowed disaster rehef reachlngthose people affected by
. the 2.@5___ Kashmir earthquake

78 f_coeperatwh that occurred between India and Pakistan
mmedlately afté the disaster. = 0 o

e
" S et
=
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Role of non-government agencies in the earthquake
disaster response

Non-Government Organizations (NGOs) play a pivotal role in relief, rehabilitation an
geonstruction activities

inited Nations Development Programme —Pakistan, Islamabad, 25 January 2006

the earthquake hit the northern of the United Nations, the army and own hardships and get renewed

goions of Pakistan and news the Government launched a variety energy to help these people, says
ed flooding in about the of projects for the support of the Shahnawaz Khan, who is working

ssive devastation that this natural  people of these areas, the main role  with Sungi Development Foundation
saster caused on October 8, 2005,  was and continues to be played by Sungi). ‘When we provide someone

ernational. national and local NGOs ~ the NGOs. It is through their efforts with a blanket or a heating stove, the

mediately focused all their efforts ~ and partnership that projects are prayers we get are so much that we

rovide aid, relief, and they are being implemented throughout the are humbled.’

yworking towards rehabilitation earthquake affected areas. It is through their hard work,

i reconstruction. ‘When we see a smile on the that United Nations Development

ough the various agencies faces of these people, we forget our ~ Programme UNDP) is able to make p
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Need for new policies to deal with futyre quakes
LRInk 5. this  Just after the Indian Ocean tsunami in December 2004, the United Nations

- 1 L F J L] r K 1
ariuniel vevvsall erradl PIEISS, (P | R S | T S S e T

shortfall of 2.4 million The conference discussed progress in disaster risk reduction over the previous
blankets, 11.2 million decade. Two of the main outcomes were the need for the development of 1 best

quilts, 170000 plastic practice response to disasters and the implementation of early warning systems to
sheets and 200000 minimise the impacts of disasters. The following aspects of early warning systems
tarpaulins. tor disasters could assist in formulating new policies to address future earthquake
disasters in the Kashmir region and indeed around the world:

@ prior knowledge and assessment of the risks faced by the community

The UN identified » convened a World Conference on Disaster Reduction in Kobe, Hyogo, ]apan.

o dissemination of understandable warnings to communities at risk
@ knowledge, public awareness and preparedness to act.
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. 48 ;wethedassm to small groups. For example, the class might be divided Into eight

present a greater challenge to aid rel ief than the

xxxxxxxx

. grupsththreestudents in each group. Each group should assume the role of an

..........

.. - of each group is to present a strategy plan that reflects the views of the coy ntry

.  they represent. The strategy plan pres ented should address the following areas.

------------ * response immediately following a natural disaster

ngprgram over the longer term after the event.
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