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The Indian Ocean has experienced many tsunami in the past (at least 12 are reasonably well
documented since 1524). However, in the last 250-500 years it seems that only two events had basin-
wide effects, in 1883 and 2004.

1.4.4 Tsunami Affected Regions

The waves arrived at the coast of Aceh province within half an hour of the main shock. Heavy damage
and fatalities are reported from Banda Aceh (population approximately 330,000) and other towns in
this province. Satellite photos show the true extent of the damage to the city, with large sections in the
north of the town having been completely washed away. The Indonesian army and police cordoned off
these sections to survivors as they cleared away thousands of bodies. Many fishing villages and towns
such as Calang and Meulaboh, along the west coast also show near complete devastation. People are
believed to have watched the water recede and then run to pick up fish left stranded on the seafloor,
whilst others rushed to take photographs. The waves inundated the coast to a significant degree but in
some places their force was arrested by high cliffs along the shore.

Figure 1.11: Graphical representation of the predicted 26" December 2004 Indian Ocean Tsunami
wave heights and travel times (Source: http://earthobservatory.nasa.gov/NaturalHazards).

In Sri Lanka, a wave reported by the press as being 40 feet (12m) high struck the eastern and southern
coast. Residents of Colombo sought refuge on higher ground in fear as coastal areas of the city were hit
by the tsunami. Other affected areas include Batticaloa, Galle, Jaffna, Matara and Trincomalee to
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mention a few. A passenger train on its way from Colombo to Matara was washed away killing over a
1,000 people including locals who clambered aboard hoping it would save their lives. Buses and cars
were washed out to sea and numerous seaside communities like Hambantota were devastated. Here, as
in Indonesia, some people were puzzled by the recession of the water and rushed forward to view this
rare phenomenon only to then be caught by the ensuing waves. People in Trincomal ee were thought to
have gathered "bag loads of colourful fish" before the tsunami crashed ashore.

Press agencies reported a wave nearly 16 feet (5m) high hit the resort island of Phuket in Thailand.
Many parts of the Thai coast were badly affected and many popular tourist resorts like Khao Lak and
Koh Phi Phi were completely devastated. Thousands of tourists vacationing in the area were amongst
the fatalities. In the Khao Lak area, a Thai Navy patrol boat was found to have been washed 1.2km
inland and elsewhere a shark was discovered in a hotel swimming pool and two dolphins were stranded
in an inland pond.

In the Nicobar Islands, the tsunami caused widespread damage wiping out entire villages like Campbell
Bay on Great Nicobar Island and Malacca on Car Nicobar Island. Waves nearly 3-storeys high,
devastated the Indian Air Force base near Malacca. Satellite photographs detailed the extent of tidal
inundation in these idands with some parts of Car Nicobar and Trinkat Islands permanently
submerged. The worst affected island in the Andaman & Nicobar chain is Katchall Island with 303
people confirmed dead and 4,354 missing out of a total population of 5,312. The islands of Camorta,
Car Nicobar and Trinkat also reported heavy human losses. In the Andaman Islands, considerable
tsunami related damage was produced at Port Blair, leaving ships perched atop dockside walls and on
adjacent roads.

Large tsunami also struck the eastern Indian seaboard. In the city of Chennai, the water covered the
entire breadth of Marina Beach with cars and boats carried away. Local television stations showed
panic stricken people fleeing in ankle-deep water along the roads of the Marina, with city landmarks
such as the Ashtalakshmi Temple and the Santhome Church also flooded. The worst affected region in
Tamil Nadu was the port city of Nagapattinam, where entire neighbourhoods were washed away and
hundreds of pilgrims living around the Shrine of Our Lady of Health at Vellankani were drowned.
Destruction was reported in Cuddalore, Pondicherry and Kanyakumari where hundreds of tourists were
trapped at the Vivekananda Memorial for several hours before being rescued. Further north in Andhra
Pradesh, tsunami damage was reported from Nellore, Machlipatinam and Vishakhapatnam amongst
others. Many people that had gathered at a beach near Machlipatinam for religious ceremonies were
swept away. Damage and fatalities were reported in parts of coastal Kerala (on the western side of the
Indian sub-continent), the worst hit village being Kollam. North of Kerala, in Karnataka tsunami was
reported in Mangalore and Suratkal and all along the coast of Goa including the city of Vasco. Minor
damage was reported along the coast of Maharashtra, most notably in the region of Ratnagiri and
Sindhudurg, where coastal flooding and strong currents swept away boats and inundated coastal roads
and houses. Noticeable but smaller surges were also experienced in Mumbai. Tsunami waves were
observed in Orissa and West Bengal but did not cause any damage. Again, eyewitnesses state that the
sea receded before the tsunami hit, leaving the sea bed exposed for a few moments during which
children and adults alike rushed to gather stranded fish.

The tsunami aso struck the Maldives killing 83 people (with 25 ill missing) and submerging
buildings in the capital, Mal e (population 300,000). The Maldives island group contains 200 low-lying
islands that are highly vulnerable to sea-level rise. Fourteen of these were completely destroyed by the
tsunami, leading to the abandonment of 3 of them. It was reported that 5% of the Maldives population
lost their homes and that 25% of tourist resorts were affected by the waves. Tsunami activity was also
reported in Malaysia and in Burma. In Malaysia the worst affected area was the island of Penang. In
Burma many buildings and bridges were damaged in the town of Kawthaung (near the border with
Thailand). The Australian Cocos Islands were hit by a half meter tsunami; however, no wave activity
was reported on the Australian mainland. Surges inundated coastal areas of Oman and a few people
were injured in 5-metre waves that hit the Maharagja region. Tsunami activity was also observed in East
Africa with boats capsized in the Punt land region of Somalia resulting in many fishermen being
washed away. Further south in the Seychelles, many fatalities were reported in the island of Mahe,
which was submerged by the waters. In Malindi, Kenya, one person was killed and many others were
reported missing. The Rodrigues Island and beaches on north Mauritius were flooded. The French
administered Reunion Island suffered damage to boats in harbours from the tsunami. In the island of
Zanzibar near Tanzania, hotel guests were evacuated to higher ground. A half meter wave was recorded
at Port Elizabeth in South Africa and other locations such as Durban Harbour also recorded unusually
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strong currents. More than 1,200 people were left homeless by the waves on the east coast of
Madagascar. Tide gauges in countries around the Pacific Rim recorded minor wave activity. Such
activity was recorded as far as Alaska, Hawaii and San Diego in the United States, Callao and Inquique
in Chile, in New Zealand, Fiji, Vanuatu and American Samoa. In Mexico, 8-foot waves ammed into
the town of Manzanillo probably due to the curvature of the earth causing the tsunami waves to focus
(Main Source: Amateur Seismic Center — India; http://asc-india.org/events/041226 bob.htm).

In the following section a summary of the effects of the tsunami in Indonesia is reported. It was not
possible for the EEFIT team to visit Indonesia, but this section isincluded here because it is the country
that suffered the worst effects and largest life loss due to the event.

1.45 Effects of the tsunami in Indonesia

The tsunami mainly affected the Aceh province in Indonesia, which is inhabited by 4,218,000 people
(3,931,000 in the census of 2000) living in approximately 800,000 housing units. Apart from the city of
Banda Aceh the tsunami destroyed virtually every village, town, road and bridge along a 170-kilometer
(105-mile) stretch of coast that was not more than 10 meters above sea level aong the western coast of
the Aceh province, including the town of Meulaboh with population around 150,000 people. South of
Meulaboh the effects of the tsunami were less severe with the island of Simeulue suffering limited
casualties. It is thought that the latter is due to the indigenous people having an awareness of the fact
that stroung ground shaking could be a precursor to a tsunami. The western coast of the Aceh province
had a population of about one million distributed over six regencies, about half living in the heavily
damaged northernmost three regencies (Aceh Besar, Aceh Jaya and Aceh Barat) and half in the
southernmost three (Nagan Raya, Aceh Barat Daya and Aceh Selatan). The number of dead and
missing is now estimated at 165,732 people, i.e. about 16.6% of this coastal population.

On January 17, 2005, the Indonesian Ministry of Social Affairs published the following fatality figures
by location: Krueng Mane 117, Bireun 594, East Aceh 894, North Aceh 2,386, Banda Aceh 20,141,
Lhokseumawe 189, Pidie 2,686, Sabang 12, Nagan Raya 1,338, Aceh Jaya 19,661, Calang 5,000,
Meulaboh 28,251, Aceh Besar 17,564, Simeulue 8, Pulau Aceh 4,000, South Aceh 6, West Aceh
11,982, Southwest Aceh 6, Central Aceh 131, and Gayo Luwes 4. The number of deaths in North
Sumatrawas as follows: 227 in Nias, 8 in Pantai Cermin, 1 in Central Tapanuli, 8 in Deli Serdang, 4 in
Sergai, 2 in Madina and 11 at the Adam Malik hospital in Medan. Total fatalities: 115,490. The death
toll continued to rise reaching 128,645 when the tally was stopped on April 30, 2005.

The effects on the western coast were so severe that the area was very difficult to approach except by
helicopter or from inland roads. This meant that this region, athough the worst affected, remains
under-investigated. The coastal road from Banda Aceh to Meulaboh was severely damaged and was
only re-opened in late March 2005, after temporary bridge structures replaced the hundreds of
destroyed bridges. The map of Figure 1.12 shows the tsunami affected areas in most of the Aceh
province (from Meulaboh in the west to Lhokseumawe in the east).

Along the Eastern coast the effects of the tsunami were first surveyed in early January by Borrero
(2005) who reported the following observations:

e Town of Idi (sea receded by 500 m before the arrival of two consecutive waves, the second
being the largest with wave height 2.5 m and inundation distance of 500 m);

e Town of Pantergja (sea receded by 500 m about 30 minutes after the earthquake, followed by
three consecutive waves, the third being the largest with wave height 4.2-4.7 m and inundation
distance of 1000 m);

o Port of Kreung Raya the site of a marine oil transfer facility (wave height of 5m and
inundation distance of 1000m).

In the city of Banda Aceh, according to eye witnesses, the first wave arrived around 25 minutes after
the earthquake and in the city itself did not exceed 1 meter in height. The first wave was followed by a
large withdrawal of the waters and the sea, followed by two more waves that were more devastating.
The ground shaking was also severe and caused serious damage to many buildings including some
mid-rise reinforced concrete structures that partially or totally collapsed (as seen on TV footage taken a
few minutes before the tsunami waves hit the city). The city lies on the Aceh river delta that in this
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location splits into two branches, the main one running through the city centre and a narrower branch
running 15-km to the east. Thus the city is located on soft ground liable to liquefaction and ground
shaking amplification effects. Actually the city centre is separated from the sea to the north by nearly 2-
km of low lying wetland and lagoons. However there was a sand spit area (called Uleele) that was
populated by local fishermen and people related to the various aguacultures that were operating in the
area
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Figure 1.12: Extent of tsunami inundation along the western and eastern shores of the Aceh province
(Source: Dartmouth Flood Observatory, http://www.dartmouth.edu/~floods/2004193.html).

Borrero (2005) was able to take many wave height readings throughout the Banda Aceh area, which
ranged from 9m in Uleele, 3-7m in the first two kilometres of land from the coast that contains the
northern part of the city centre, and 2-4m in the third kilometre of land from the coast that contained
the southern part of the city. The inundation extended 3 to 4 kilometres due to the low-lying ground in
Banda Aceh. The water level in the city reached the second floor of buildings, the waters dragging with
them large amounts of debris that was deposited along the streets and the ground floor stores or
dwellings. The main river channel served as a conduit (“path of least resistance”’) with water spilling
over into the surrounding streets.

The most severe run-up (22-32m) was measured by Borrero (2005) and Tsuji et a. (2005) in the west
of the city of Lho Nga. On the beach of Lho Nga stripped bark on trees indicated a sustained flow
depth of over 13 metres at the shoreline. The mining facility of Lho Nga was severely damaged. A
90m long coal barge was deposited 160m inland. At the jetty of the mining facility a 100m freighter
capsized. Further south along the western coast of Aceh province the town of Leupung was apparently
obliterated with 95% of its 10,000 inhabitants considered dead. In the town of Gleebruk (Aceh Besar
regency) there was also serious devastation. In the town of Calang (population around 10,000) reports
suggest that 70% of the people have been killed. In the town of Teunom (Aceh Barat regency) it was
reported that 8,000 people have died out of a population of 18,000.

The city of Meulaboh (Figure 1.13) was apparently hit by a series of seven tsunami waves. Lifelossin
this city was greater than in Banda Aceh, reaching 28,251 by January 17, 2005.
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Figure 1.13: The devastating effects of the tsunami on the city of Meulaboh.

Simeulue Island was aso hit by 5 meter waves but apparently no life loss occurred among the 75,000
inhabitants. Eight people died in the island, five due to the collapse of buildings on the western shores
of the island. Reports suggest significant uplift on thisisland, and that the local indigenous people had
a much higher awareness of tsunami risks. The mayor of Simeulue is quoted by the Australian
newspaper “Herald” as saying that “people ran to higher ground immediately after the earthquake.
Thousands of our people died in the 1907 tsunami”. On Nias island the tsunami waves killed 122
(officia report) to 1,000 people (unofficial estimates).

1.5 Human Casualties and Displaced Population

The tsunami waves caused loss of life in 12 countries, the largest life-loss being incurred in Indonesia,
Sri Lanka, Thailand and India, asis shown in Table 1.5. Almost 228,000 people are confirmed dead or
missing, with almost three quarters in Indonesia’s Aceh province (see Note 1 under Table 1.5 for
details of Indonesia’s dead and missing). The number of injured people is estimated by the WHO at
around 500,000. The internally displaced population (IDP) as reported by four of the worst affected
countries exceeds 1.8 million people. Thankfully, in spite of initial fears there have been no major
outbreaks of disease in any of the affected countries so far.

A study on the life-loss in Indonesia, India and Sri Lanka by Oxfam International (Mar-26, BBC,
AFP), stated that the tsunami disaster has left a gender imbalance in the affected areas because in
certain locations the disaster claimed four times as many women as men. Women were worst-hit
because they were waiting on beaches for fishermen to return or were at home looking after their
children. In Thailand a large number of foreign tourists and residents were killed or are missing.
Nationals of at least 36 countries are included among the 1,953 confirmed foreign deaths (a large
number of foreigner’s bodies remain unidentified). Most were from North Europe as follows: Germany
(60 dead, 639 missing); Sweden (52 dead, 893 missing); USA (35 dead, 18 missing); Switzerland (23
dead, 240 missing) and from many other countries such as Finland, Russia, and Israel etc. Sweden has
never before suffered such ahigh loss of life as a consequence of anatural disaster.

More detailed analysis of the human casualty aspectsis presented in Chapters 2 and 3 for Sri Lanka and
Thailand, respectively.
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Table 1.5: Loss of life and missing persons by country

Country Confirmed  People Missing Total %Total Internally
Fatalities (Confirmed + Displaced
Missing) Population
Indonesia® 128,645 37,087 165,708 72.7% 532,898
Sri Lanka? 31,187 5,644 36,831 16.2% 553,287
India 10,779 5,614 16,393 7.2% 650,000
Thailand® 5,396 2,822 8,217 3.7% 58,550
Somadlia 298 298 0.1%
Maldives 83 25 108 0.0% 300
Malaysia 68 68 0.0%
Myanmar 90 90 0.0%
Tanzania 10 10 0.0%
Seychelles 2 2 0.0%
Bangladesh 2 2 0.0%
Kenya 1 1 0.0%
SUM 176,706 51,192 227,873 100.0% 1,810,035

Note 1: Indonesia decreased the number of people missing by more than 56,000, saying most of them had been
found alive in emergency camps. The National Disaster Relief Coordinating Board (Bakornas), which has been
keeping the most detailed tally of victims among several government agencies doing a count, reduced the number
of missing from 93,458 to 37,063. The agency said the number of dead had climbed by 174, to 126,915 (The
Guardian, April 8, 2005). Bakornas stopped issuing daily reports on the number of dead, missing and displaced on
April 30, 2005. To 30 April 2005, the total reported dead as a result of the 26 December 2004 tsunami stands at
128,515 in Aceh and 130 in North Sumatra. The number of missing has been revised downwards from 93,662 to
37,063 in Aceh, while the number of missing in North Sumatraremains at 24.

Note2: The Ministry of Public Security of Sri Lanka estimates 38,938 fatalities and around 4,900 missing; the
figures above are from the National Disaster Management Center of Sri Lanka. Initially 800,000 people were
displaced but this number has gradually fallen as people found alternative means of accommodation.

Note 3: The Asian Human Rights Commission (AHRC) reported that illegal migrant workers (mostly from
Myanmar) have also suffered greatly in this event. The AHRC estimated that 2,300 died and 4,000 are missing,
but the authorities report only 25 cases of migrant workers. The AHRC estimates are not included in the Table.
The number of missing people in Thailand is much higher compared to that reported to the other worst affected
countries.

Of the estimated population of 4.1 million in Aceh Province before the disaster; 575,000 people werein
the provincia capital, Banda Aceh and surrounding Aceh Besar Regency. Multi-agency assessments
find some 125,000 IDPs along the west coast (Jan-28, Reuters). The National Coordination Board for
Natural Disaster Management (Bakornas) reported on February 28 that some 400,376 people remain
displaced across 20 districtg/cities. In the North Sumatra province, 19,260 people are displaced, with
14,731 people located in Medan City. Reuters reports that more than 514,000 people have been
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displaced (Mar-24, Reuters). In Sri Lanka the total number of IDPs increased to 553,287 after figures
from additional districts were compiled and added. Of these, 141,985 are in “welfare centers’ and
411,302 are with relatives or friends (Feb.16, UNJLC).

1.5.1 Why such alarge loss of life?

It is certain that many lives could have been saved if a tsunami warning system coupled with public
education and awareness programs had been in operation in the Indian Ocean. Such a warning system
would have drastically reduced the death toll in countries such as Thailand, Sri Lanka, India, the
Maldives and Malaysia were the tsunami waves arrived 1.5 to 3.5 hours &fter the earthquake's
occurrence. Indeed some evacuation might have been possible in the Aceh province too, since at least
25 minutes lapsed between the earthquake and the arrival of the first tsunami wave. Had there been
knowledge of the impending danger, mosque loudspeakers could have been employed to deliver the
warning to the population (although this could be problematic if there were power cuts due to the
strong ground shaking). It is clear that very few people in the affected regions knew what was about to
happen and just carried on with their normal activities.

Furthermore, in locations where the negative phase of the wave arrived first, the sudden recession of
the sea waters triggered the curiosity of alarge number of people who ventured to inspect the sea floor
or flocked towards the sea to experience this unique sight personally, rather than seeking refuge on
higher ground. When the wave suddenly arrived it was impossible for many of these people to save
themselves, as the wave' s velocity was around 20 to 50 km/hour (depending on location). The immense
power of the wave swept people away, in many cases taking them back into the sea as revealed by the
large number of missing persons (one missing person for every 3.5 people killed).

In the areas in Sri Lanka and Thailand visited by the EEFIT team, it also became apparent that where
the waves did not exceed 3 meters the survival rate increased. This was attributed to the fact that many
were able to find refuge on the second floors of buildings. However when the waves exceeded 8 meters
(as was the case in some locations in Thailand) even well built 3 storey reinforced concrete buildings
that survived the tsunami with relatively moderate levels of damage, did not provide sufficient safety to
their occupants. These buildings rapidly flooded up to the 3" floor ceiling level, as windows and other
openings failed immediately under the enormous hydrodynamic pressure of the waves (that were
flowing here at velocities of 5-15m/s).

Preuss (2005) suggests that there is evidence in Sri Lanka that low-population-density areas
experienced lower fatality rates, due to the availability of abundant opportunities for spontaneous
pedestrian and non-motorized evacuation. This needs more detailed investigation because in the case of
densely built-up areas such as for example Galle or Matara, most buildings are more than two storeys
high, and it was observed that those immediately behind the first row experienced limited damage, thus
providing ample safety to their occupants. This is very different from locations with a low-density of
buildings, where there was predominance of single-storey structures which provided little protection to
houses further inland and which in the worst affected regions were flooded up to or above the roof
level. On the other hand it is certainly true that in densely populated towns there were many
impediments to street evacuation, such as blocked traffic, narrow lanes and alleys. Vegetation seems
also to have played a role in attenuating the power of the tsunami. This was especially observed in
some locations in Sri Lanka where houses located within dense coconut plantations suffered less
damage. However, Preuss (2005) noticed that a certain species of palm tree with serrated bark and very
sharp fronds could have killed or lacerated people carried by the waters.

Environmental degradation is another factor that must be taken into account. Coral reef mining, grading
of sand dunes and mangrove forest cutting all contributed to the degree of exposure of coasts. Half of
the world's coral reefs are actually found in the Indian Ocean but stocks are rapidly dwindling. The
clash of interests between marine conservationism and the fishing industry is another important factor,
since fisheries are an important part of the economy of all the affected countries and fish is a prime
source of food and protein intake for their populations. Large fishing trawlers sweep the sea bottom
near the coasts, often illegally, damaging the sea grass meadows and the coral reefs. Mangroves are cut
down to make way for development or to sell to charcoal factories (Fahn, 2003). Population, human
settlement and tourism development pressures on coastal areas are great and there was no planning for
mitigating the effects of storm surges or tsunami. All of the affected countries are developing countries
with very limited public fund resources to promote coastal environment protection and coastal hazard
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mitigation. However in Asia coastal urban areas alone are home to half a billion people. CIESIN
(2005) have estimated that at the time of the tsunami, about 10.6 million people lived within 1 km of
the affected coastal areas, and that 19.2 million lived within 2 km.

The astounding tragedy in the Indian Ocean is not just a human disaster of unbearable magnitude. Nor
is it a matter of fate. It is the consequence of years of underinvestment in the scientific and technical
infrastructure needed to reduce the vulnerability of developing countries to natural and environmental
calamity» (Arthur Lerner-Lam and Leonardo Seeber (Lamont Doherty Earth Observatory) and Robert
Chen (CIESIN)).

1.6 Estimates of Economic Loss

Table 1.6 summarises the economic loss estimates in the various countries affected by the Indian Ocean
Tsunami. It is observed that there is a large variation in these estimates. The IMF in cooperation with
the World Bank have also produced a report estimating the losses in the 6 worst affected countries
(excl. India) according to which the total loss in these countries was expected not to exceed 7 billion
US$.

Munich Re, estimate that the total cost of the disaster will be around US$13.6 hillion. On February 16,
UN Assistant Secretary General Hafiz Pasha stated that rebuilding the affected areas would cost some
US$10-12 hillion dollars over the next three to five years (Feb-16, AFP). In the four worst-affected
countries, namely Indonesia, Sri Lanka, India and Thailand, the economic impact is expected to be
manageable. The GDP growth for Indiais expected to be unaffected. The 2005 projected GDP growth
rate now stands at 5.4% for Indonesia; 4.2% for Sri Lanka; and 4.3% for Thailand. According to ajoint
assessment carried out by the Asian Development Bank (ADB), the Japan Bank for International
Cooperation (JBIC) and the World Bank (WB), reconstruction costs for areas affected by the disaster is
likely to significantly exceed the preliminary estimates of US$7 billion. Former US Presidents Bill
Clinton and George Bush senior visited some tsunami-affected countries in February and said at the
end of their tour that some US$11.5 billion was needed for reconstruction.

The vulnerability of small island nations has again been highlighted by this disaster. Although the
effects of the tsunami were not extreme in the Maldives and Seychelles, in relative terms their
economies are the worst affected, with economic loss estimates in the Maldives reaching as high as
100% of the GDP. In the Seychelles the tsunami came at a time of economic crisis and will thus put
additional strain to the country’ s finances.

It will be many years before the true cost of this disaster has been estimated with accuracy by al the
affected countries. To the direct loss of lives, property and infrastructure, other losses will have to be
added, such asloss of revenue from tourism and fishing industries (two of the worst affected economic
sectors). For example Visa' s executive vice-president for Southeast Asiain arecent interview said: “we
found that US$3 hillion is likely to be lost from the tourism industry in the region—but that is turning
out to be a conservative estimate” (May-25, CNN).

Losses to the insurance industry from damage to property are expected to be limited due to the low
penetration of earthquake insurance in all the affected countries. For example insurance penetration as
a percentage of GDP in Indonesia is 1.49 per cent, compared with 10.81 per cent in Japan. However
some losses will arise from hotels in Thailand, Sri Lanka and Malaysia that may have earthquake and
business interruption cover as well as from life insurance and travel insurance related claims including
thousands of tourists from around the world. Additional claims will arise from a number of major
industries that have been impacted in several countries. Risk Management Solutions estimate that the
total insured damage to property across all the affected countries will range between $2.5 and $3
billion. Life and health insurance costs are estimated to be less than $1 billion and travel insurance
claims are estimated to be near $100 million (Jan-31, RMS Press Release).

Figure 1.14 shows the relationship of life loss to economic loss for the 29 most significant earthquakes
around the world in the last 20-year period (1985-2004). A wide scatter is observed since economic
losses in developed-industrialized economies are large and usually associated with limited life loss,
while the opposite is true for developing countries. The December 26, 2004 earthquake occupies the
rightmost side of the chart.
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Table 1.6: Estimates of economic loss, and other vital statisticsin the 11 affected countries.

Country Population GDP (billion  GDPperhead LossEstimate IMF Loss
USs) (PPP,US$)  (misc. sources, Estimate
million US$)  (million US$)
Indonesia* 238,453,000 758.8 3,200 4,500 4,500
Sri Lanka 19,905,000 73.7 3,700 3,500 1,000
India 1,065,071,000 3033 2,900 2,000
Thailand 64,866,000 477.5 7,400 235 800
Maldives 339,000 1.25 3,900 1,300 400
Somalia 8,305,000 4.4 500
Malaysia 23,522,000 207.8 9,000
Myanmar 42,720,000 74.5 1,800
Tanzania 365,888,000 216 600
Seychelles 81,000 0.63 7,800 33
SUM 1,829,150,000 4,653 11,535 6,733

Note 1: Indonesia suffered additional |osses due to the M8.7 earthquake near Nias Island on March 28, 2005. The
government reported on April 8 that circa US$ 325 million would be needed to rebuild areas damaged by this
earthquake that caused approximately 2,000 deaths.

Figure 1.14: Economic loss versuslife lossin 29 significant earthquakes in the period 1985-2004
around the world.



1.6.1 Agriculture and fishing industries

The The UN’s Food and Agriculture Organization (FAO) reported at a workshop in Bangkok on March
31, that soil salinity in affected areas was less severe than previously thought. The FAO states that of
the 47,000 hectares (ha) (116,100 acres) of agricultural land damaged by the tsunami in Indonesia, Sri
Lanka, Thailand, Maldives, India and Thailand, some 38,000 ha (93,900 acres) can be cultivated this
year, while the remaining 9,000 ha (22,240 acres), mainly in Aceh have been overtaken by the sea or
can no longer be used (Apr-6, FAO).

The fishing industry is a very important economic sector in all of the affected countries. The FAO said
that estimates from India, Indonesia, Maldives, Myanmar, Somalia, Sri Lanka, and Thailand put the
combined costs of the fisheries sector alone at some US$520 million. FAO reports that it continues to
provide direct assistance to farmers and fishermen. (May-19, FAO).

Below isasummary of the estimated damage to the fishing industry in the worst affected countries.
Indonesia

FAO states that 42,000 people in Aceh made a living from fishing and that fish provides over 50% of
animal protein to the Indonesian population. 70% of the fishing fleet was destroyed by the tsunami,
which requires at least 30 million US dollars to rebuild. More than 6,500 fishermen were killed and
some 5,200 boats lost (FAO: Feb-18, AP).

The Asian Development Bank (ADB) on April 6, 2005 reported that damage to the agriculture and
fisheries sector in Aceh and North Sumatra provinces had increased the number of poor by more than a
million, raising the national head count ratio for the poor by half a percentage point to 18.7 percent.
(Apr-6, AFP)

Sri Lanka

The ADB reported that the disaster led to significant job lossesin Sri Lanka s fishing communities and
small-scale traders, increasing the number of poor by 287,000 people and the national poverty level by
1.4 percentage points to 26.6 percent. In Sri Lanka 60% of the food protein comes from the fish diet. It
is therefore very important that fishermen are helped to recover their losses so that they will be able to
return to the sea (more details are given in Chapter 2).

Thailand

In total more than 2,400 fishing boats were damaged and 20,178 families directly involved with the
fishing industry have been severely affected by the tsunami which ravaged six southern coasta
provinces (Southern Coastal Natural resources Management Centre quoted in the Nation, Thailand's
leading English language newspaper on December 30, 2004). The shrimp hatcheries industry was also
severely affected, with reports that two thirds of the hatcheries in the three worst affected provinces
(Phang Nga, Phuket and Ranong) have been damaged (Jan-8, The Nation). Thailand is the largest
exporter of shrimp products to the United States. Fishermen in the southern seas of Thailand report that
fish stock have seriously diminished, forcing many to look for other livelihoods (May-24, Bangkok
Post).

Maldives

Eight percent of the fishing fleet was damaged.

1.7 The Pace of Recovery and the Distribution of International Aid

Jan Egeland, the UN Under-Secretary General for Humanitarian Affairs and Emergency Relief
Coordinator, said on April 6, 2005 that the initial response to the tsunami disaster was successful, but
the problem now was to maintain the momentum of aid. “There is in some communities a growing
frustration. They have heard of the large sums of money pledged but they have not yet got their house
rebuilt nor their livelihood and it will take more time,” Egeland said. Egeland states that the total
international promise of aid totals US$6 hillion, although much of this might take years to materialize.
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“1 think it will be a difficult period that we are now entering. After a successful emergency relief phase
and before we really get a development phase going, there will be several months of transition”, (Apr-
6, Reuters). The amount of money raised for the affected countries has in the meanwhile continued to
grow reaching US$9 hillion thus far (May-20, Reuters). Hence the money raised to date approaches
some of the high economic loss estimates. It is clear that the critical issue now is to ensure that these
donations are distributed in accordance with the real needs and used in the best possible way for the
rapid recovery of the affected regions.

The Asian Development Bank (ADB) reported a US$4.22 hillion shortfall in the US$7.76 billion
estimate for required funds to help rebuild the four countries worst-affected by the Indian Ocean
tsunami disaster: India, Indonesia, the Maldives, and Sri Lanka. To date, donor nations and agencies
have committed US$3.54 hillion. At an ADB-organized conference in Manila on March 18, the ADB
presented its data in a “ Tsunami Recovery Tracking Matrix”. An ADB spokesman acknowledged that
while the matrix was not definitive, it is hoped that it will be used as a fundamenta planning tool, to
obtain abroad view of what is needed, where it is needed, and how much it will cost.

The UN reported that humanitarian assistance to tsunami-affected countries totalled US$6.28 hillion.
The UN states that US$935 million of the US$977 million promised to meet a UN flash appeal for 6
months has been paid or committed for payments (this was later raised to US$ 1080 million), with
private contributions totalling US$63 million. UN saysit aready has some US$550 million in the bank.
(Mar-1, IHT, Feb-25, Reuters). The multinational development banks, namely the World Bank (WB),
Asian Development Bank (ADB) and the Islamic Development Bank (IDB), are also providing
US$412 million, US$675 million and US$500 million, respectively. The Organization of Islamic
Conference (OIC), along with support from the Islamic Development Bank (IDB), has pledged some
US$145 million for Indonesia’s Aceh province, which is largely to be spent on children orphaned by
the tsunami. (Feb-20, AFP). The International Federation of Red Cross and Red Crescent Societies
(IFRC) on May 9 launched a US$1.2 hillion 5-year plan to help 10 countries to rebuild (May-24,
Reuters).

The pace of recovery is varied from country to country due to differences in response capabilities and
availability of resources. As seen from the per capitaincome figures in Table 1.5, among the severely
affected countries (Indonesia, Sri Lanka, India, Thailand and the Maldives), Thailand is the one country
with most resources available and where the effects of the disaster were particularly severe only in
small part of the country. The Thai government has thus rather honourably declined any foreign aid
saying that resources should be directed to the other affected countries. In India, where 7% of the
disaster’stotal life loss occurred, there is significant experience in disaster management due to the high
frequency of earthquakes and monsoon floods. India is thus proceeding reasonably and was also
efficient in itsimmediate relief operations. In Indonesia the scale of the problem is at a different level.
The effects of the disaster were very severe and the task facing the Indonesian authorities is an
immense one, exacerbated by the fact that in the Aceh province there is an on-going problem related to
the local pro-independence movement (which was ongoing even at the time of the 1883 Krakatau
eruption). Sri Lanka also has a severe problem since around 60% of its coastal population has been
affected and 553,000 people are internally displaced (2.8% of Sri Lanka s population).

Below there are some more details on the recovery effortsin Indonesia, Sri Lankaand Thailand.
Indonesia

The road between Banda Aceh and Meulaboh was re-opened in late March, now containing 64
temporary bridges and 80-km of completely new road surface that is till to be asphalted. On March 8,
2005 Aceh Governor Azwar Abubakar said that the Government of Indonesia (Gol) will stop building
sheltersin Aceh and instead focus on making sure existing ones have proper sanitation and clean water.
He says that the decision was reached after many survivors indicated that they would rather stay with
relatives than in temporary housing. Survivors had also expressed concerns that the housing centres
were too far from places where people would seek employment. The government had planned to house
some 100,000 peoplein at least 24 temporary centres across the province. It was unclear how many had
been built so far. However, in February, the Jakarta Post reported that some 3,281 families, or more
than 11,500 people, were moved into more than 300 temporary barracks in Banda Aceh, Aceh Besar,
Sigli, North Aceh, Aceh Jaya and West Aceh. Gol had planned on building some 803 semi-permanent
barracks to accommodate the displaced for up to two years. Social Welfare Minister had said that after
construction of the barracks, work would start on a second phase during which some 800,000 houses,
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each measuring some 387 square feet (36 square meters) would be constructed. Plans had some 30,000
of the houses to be built around Banda Aceh and 10,000 in Calang on the west coast.

The Indonesian President has appointed members to an agency which will oversee the reconstruction of
the Aceh province, called the Rehabilitation and Reconstruction Agency (BRR-Badan Rehabilitasi dan
Rekonstruksi) for Aceh and Nias. The National Development Planning Minister said that the agency
should work according to a reconstruction blueprint adopted on April 15 as the master plan for
reconstruction and that the new agency will be completely transparent to prevent corruption (May-9,
Reuters, BBC). The BRR head said that around US$1.2 hillion in foreign aid is ready to be spent on
reconstruction projectsin Aceh. This was pledged by the Consultative Group on Indonesia, made up of
30 international lenders. The Gol has yet to disburse its own aid for rebuilding (a fund of US$ 635
million) because it was awaiting approval from parliament (May-19, Reuters).

Sri Lanka

The Government of Sri Lanka (GoSL) said on March 23, that reconstruction has been delayed because
donor aid is slow in arriving and aid agencies are reportedly still discussing a draft rebuilding plan
released in January. The GoSL plan involves building some 62 townships, 75 miles (120 km) of
electric railway, improving 55 miles (89 km) of highway and granting assistance to affected familiesto
rebuild housing. The Chairman of the GoSL Taskforce for Rebuilding the Nation estimated that it will
take 6-9 months to build houses, 1-3 years to build roads and a modern water supply system, and
another 1-3 years to build new railway lines. The Finance Ministry said that it had received less than
US$100 million in aid so far (Mar-23, Reuters).

Over 516,000 people remain displaced; over 100,000 still in camps or shelters, over 400,000 now
living with relatives or friends (Mar-24, Reuters). Nearly 72,000 children and 2,700 teachers have been
affected. More than 1,000 children were orphaned and at least 3,600 lost one parent (Mar-9, DPA).
According to the GoSL the number of people living in tents and relief centres has dropped to around
50,000 and that temporary housing has been completed for 77,000 people (April-28). On May 16,
GoSL announced that donations and debt relief (combined) reached some US$ 3 billion for a period of
3 to 5 years. This sum is nearly double that estimated by GoSL for reconstruction needs. The extra
funds are intended to help Sri Lanka tackle poverty and rehabilitate war-ravaged parts of the country
(May-20, Reuters). Recently it was reported that the prices of building materials have been rising
sharply (Jun-1, Reuters).

Thailand

UNICEF reports that the number of people in temporary camps/shelters (6,000 as counted by field
officers) continues to fall, and continuing emergency needs for affected population are largely met.
According to the Ministry of the Interior a total of 791 permanent homes have been completed, with
another 2,067 under construction. 200 permanent homes have aready been built in the Phang Nga
province, mostly by the military. According to the Royal Thai Army, troops based in Phuket will
complete construction work on permanent housing by August. The Ministry of Interior also reports that
3,833 non-residential buildings were damaged by the tsunami but 2,430 can be repaired (May-27, UN).

The government isin process of creating a coastal management plan for the Andaman provinces, which
includes a zoning plan with structures limited to 10 meters (33 feet) from shoreline (May-27, UN).

Lack of a comprehensive government plan for reconstruction and clean-up continues to hamper
reconstruction in Phi Phi and Khao Lak (Phang Nga). Many small business owners say they have yet to
see the 60 million baht (US$1.5 million) in emergency bank loans from the government’s Bank of
Thailand (May-27, The Nation).

The Marine and Coastal Resources Department says that the removal of garbage from various coral

reef sitesis 90 percent complete. Overall damage to coral reefs was reported at less than 15% (May-15,
Bangkok Post).
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1.8 Indian Ocean Tsunami Warning System

The International Coordination Meeting for the Development of a Tsunami Warning and Mitigation
System for the Indian Ocean within a Global Framework was held at UNESCO Headquarters between
3 and 8 March 2005. The Meeting was attended by nearly 300 participants from 21 countries in the
Indian Ocean region, 25 other International Oceanographic Commission Member States, 24
organizations, and 16 observers. The Meeting ensured that Indian Ocean Member States are fully
informed, at the technical level, on tsunami warning and mitigation programs that are in place at the
national, regional and global levels. The Meeting adopted a communiqué that provides guidance to all
partners regarding the required actions that will lead towards the establishment of an Indian Ocean
Tsunami Warning and Mitigation System. The Meeting also recommended the establishment of an
Intergovernmental Coordination Group for the Indian Ocean Tsunami Warning and Mitigation System
and drafted Terms of Reference for the Group. The full report of this meeting can be found at:
http://ioc.unesco.org/indotsunami/paris_march05.htm.

Following this meeting the Asian Disaster Preparedness Center (with strong support from the Royal
Thai Government) is establishing a regional multi-hazard end-to-end tsunami warning system for
Southeast Asia. The countries participating in this system are Cambodia, Myanmar, Thailand,
Vietnam, and Lao PDR (for multi-hazard). China, the Philippines, and Singapore are technical support
partners. The technical design of the US$5 million system was completed in April 2005. Development
of the regional monitoring and observation network has begun, with the installation of a tide gauge
station at Koh Taphao Noi, near Phuket, in October 2005, under the |OC Global Sea Level Observing
System. The station, now operated and maintained by the Royal Thai Navy, was established with the
support of UNDP (Thailand). The Voluntary Trust Fund, created by the Royal Thai Government, will
support the establishment of other network elements, while several funding agencies have been
approached by ADPC to support community preparedness and disaster mitigation activities in the
participating countries.
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2.1 Introduction to Mission to Sri Lanka

The Indian Ocean Tsunami that followed the northern Sumatra Earthquake on December 26, 2004
resulted in substantial damage and casualties in the populated coastal areas of Sri Lanka. The EEFIT
team arriving on January 23, 2005 spent four days surveying the coastal areas of southwestern and
southern Sri Lanka between Colombo and Dondra (see Figure 2.1). This chapter discusses the damage
observations to buildings, lifelines, hospitals and healthcare facilities, schools, ports and industrial
facilities followed by the impact on the society, the economy and the recovery process. The Eastern
province was not visited due to time and resource constraints. However, the observations and
information on damage in these provinces obtained from various sources are discussed in order to draw

comparisons with the observations in the EEFIT surveyed aress.
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Figure 2.1: EEFIT survey areain the southwest and southern Sri Lanka (shown in red).
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