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The Indian Ocean tsunami of 26 December 2004 wrought far-reaching impacts 
on the coastal ecosystems and communities of the Asia-Pacific region.  Based 
on field trips conducted in southern Thailand, Aceh, Tamil Nadu and Sri Lanka, 
several issues with implications for coastal management will be discussed and 
illustrated: 
 

 Permanent loss of land. 
 Changes to buffer zones. 
 Rehabilitation of coastal ecosystems. 
 Provision of alternative livelihoods. 

 
The tsunami brings into question two other pertinent issues: whether present 
Coastal Zone Management in the Asia-Pacific region is adequate to handle 
future tsunami threats and whether the risk of tsunamis should also be 
considered within the overall risk management to global change.  
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1. Coastal property issue
• Permanent loss of land, e.g. 

Aceh. Land previously 
occupied by users is no 
longer available.

• ‘Legal’ rights to land 
complicated by lack of legal 
documents or rights that 
come with squatting or 
occupying land are not 
demonstrable. 

• Dubious claims and 
unclaimed properties : 
preventing further 
rehabilitation measures.

Khao Lak : tourist properties
• Khao Lak: loss of 

properties led to 
reclamation by fill material 
and covering with some 
sand.

• Resulted in some pollution 
on the beach.

• More seriously are 3-m 
high buffs fronting tourist 
properties which are being 
eroded; attempts to 
protect, using measures 
such as stones, coconut 
trees, etc.

Kamala : tourist properties
• Kamala Beach: seafront 

properties, e.g. bars, 
restaurants, were 
destroyed.

• Properties were not 
allowed to be constructed 
on the same sites.

• Seafront has been 
rehabilitated through 
appropriate fill, planting of 
coconut trees, and coastal 
path.

2. Buffer zones
• Buffer zones defined in CZM plans of India 

and Sri Lanka.
• In post-tsunami, immediate response was to 

apply wide buffer zone; was not possible 
due to requirements of coastal 
stakeholders.

• In Tamil Nadu and Sri Lanka, buffer zones 
subsequently revised to suit local 
conditions.

Artisanal fishing and tourism
• Need for artisanal fishing and 

tourism to be near the coast.
• Fishers: some rebuilt on same 

sites; others housed in shelters 
near coast or resettled inland. 
Have little or no clout. Socio-
cultural issue in India too.

• Tourist industry remains near the 
coast: some response in terms of 
construction of walls, increased 
height of backshore, restoration 
of coastal vegetation, coastal 
protection measures, etc.

Recovery : beach systems
• MHWL is often limit from which 

setback line is measured.
• Beaches are seasonal 

(influenced by monsoons) and 
have various types of recovery:

1. Fast recovery where sand 
returned to less impacted 
coast.

2. Slow recovery where sand is 
returned to eroded and/or 
irregular scarp that has been 
cut further inland. 

3. Formation of lagoon may 
prevent complete recovery.
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3. Coastal ecosystems rehabilitation
• Much attention on mangroves 

and corals.
• Mangroves: considered 

important in reducing tsunami 
impacts, although some 
controversy; replanting 
actively encouraged.

• Corals : less damaged than 
originally thought. Removing 
debris, fixing substrate, 
artificial reefs, coral 
transplants.

• “Coastal habitat restoration 
should now been seen as a 
process in which the livelihood 
of the local population is 
restored sustainably”.

Other coastal plants
• Establish biobelt or biowall. 
• Most common : casuarina

(Tamil Nadu), coconuts 
(Aceh and Thailand), 
pandanus.

• Some successes : managed 
properly through forestry 
departments.

• Failures : ad hoc 
programmes from donating 
agencies and not 
maintained.

4. Livelihood restoration
• Unlikely that affected 

population will get back their 
previous jobs.

• Economic opportunities have 
to be created after relief 
measures.

• One useful development would 
be livelihood restoration linked 
to rehabilitation of coastal 
ecosystems, e.g. cleaning of 
polluted wells, treatment of 
soils, growing saplings, 
reconstruction of cultivated 
fields, etc.

• Range of construction 
activities, e.g. for houses, etc.

Fishing boats
• In post-tsunami phase, 

recovery was fast in 
artisanal fishing; 
provision of fishing boats 
and motors exceeding 
original capacity which 
consists of traditional 
craft. 

• Fear that this does not 
lead to sustainable  
artisanal fisheries; one 
alternative is to avoid 
increase in boats and 
motors but provide small 
cold room facilities.

Agriculture
• Surviving cultivars, e.g. 

water melon and eggplant, 
be encouraged.

• Identify others suitable for 
rehabilitated gardens, e.g. 
tapioca, banana.

• Plants that grow easily, e.g. 
water convolvulus (water 
spinach) along streams can 
food source.

5. Mitigation measures
• Various mitigation measures 

taken by coastal 
communities; e.g. beach 
warning system.

• Large-scale seawall 
construction was proposed 
initially; idea was dropped. 
Constructed in some 
locations to stop flooding 
and storm surges.

• However, workable early 
warning system for Pacific-
Asia region has yet to be 
established.
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Tsunamis and risk management

• Tsunamis introduced a new risk to the 
coastal equations on equity and/or 
sustainability of land uses, communities, 
fishers, tourist industry, adaptation to 
climate change, etc.

• Becomes necessary for tsunamis and 
other coastal hazards to be considered in 
future CZM of Asia-Pacific region.

Asia-Pacific : natural hazards

CZM : towards  new paradigm 

• Existing CZM mainly from mid-latitude countries.
• Natural hazards relegated to hazard management 

and not in CZM.
• In light of Indian Ocean tsunami, new paradigm 

in CZM to be developed, at least for tropical CZM 
in Asia-Pacific region.

• Need for new generation of CZM managers.
• Praxis : proposed demonstration sites (e.g. 

villages) for R&D and training in rehabilitation of 
coastal ecosystems, livelihood restoration and 
mitigation measures within sustainable 
development.  

Tsunamis and climate change
• Strictly tsunamis are not climate-change; not 

considered in adaptation to climate change 
literature.

• But tsunamis affect the coping capacity of coastal 
communities to climate change. 

• Tsunamis may well be more important than 
climate change and SLR in next 100 years; 
consider the possibility of one or more tsunamis 
affecting some parts of Indian Ocean countries 
again; or affecting Asian coastlines in Pacific 
Ocean.

• Thus important to include mitigation and 
adaptation to tsunamis within climate change 
adaptation programme. ICZM is also an acceptable 
framework in adaptation to climate change.
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