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Debris impact 

• Impacts from terrestrial debris, particularly 
in developed coastal areas and tourist 
destinations. 

• debris, which were found, consisted of 
beach chairs, large umbrellas, boats, boat 
engines, furniture, kitchenware, rooftops, 
pieces of woods, and large amount of 
different materials. 







Sediment covered benthic organisms, anoxic, 
bacteria colonization: rather severe at site 2 at 
Talibong, directly hit and greater slope 

• Impacts induced by 
excessive sedimentation. 
Several shallow-water reefs 
were covered with 
sediments. 

• After a period of 
approximately 1 week, 
traces of fungus were found 
on the sediment surface.  

• Traces of fungus and 
bacteria on the sediment 
surface disappeared after 2 
weeks. 



Sediment cover 

Cover all  





Recovery methods 
• Recovery efforts must be carried 

out immediately since results of 
past studies had indicated that 
overturned corals, which were left 
in the sand, died in period of less 
than one week. 

• By restoring the corals 
immediately after they were 
overturned, the corals were given 
the chance to survive and 
reproduce. 

























• They were uprooted and 
detached from the hard 
substrates.  The detached 
pieces of sea fans were 
larger than one meter.   

• More than 300 sea fans were 
uprooted by the impacts of the 
tsunami.  If left unattended, 
these sea fans would not be 
able to survive. 





Experiment of cement & Epoxy 



Fumihito IWASE Biological Institute on Kuroshio  

Dr. Fumihito IWASE, Biological Institute on Kuroshio.  

Mr. Tadashi Kimura, recommend project to JICA 

































Coral culture 

• Collecting eggs and sperms from 
the wild.  After fertilization, they 
are reared in the laboratory until 
they develop into planula larvae.   

• Thereafter, they are released back 
into the coral reef. 

• It is also possible to maintain the 
culture and allow the planula to 
settle and develop into new 
colonies, which ensures high 
survival rate. 



 



 



Rationales and approaches in selecting 

suitable rehabilitation methods 

• Although there are several approaches to 
rehabilitated coral reefs, which were damaged 
by the tsunami, each approach is suitable for a 
particular area and situation.   

• No single rehabilitation approach can be 
considered suitable for all areas. The rationales 
for selecting a suitable rehabilitation method are 
as followed. 
 



Reef is damaged and the cause(s) is no longer 

present 

Investigate the environmental conditions and the 

causes of coral reef degradation or damages 

Source of coral fragments 

or colonies is absent 

Transplantation 

onto artificial 

substrates 

Allow natural 

recovery through 

environmental 

conservation 

Provide hard 

substrates, such 

as concrete 

structure 

Hard substrates 

are present 

Transplantation 

onto natural 

substrates 

Hard substrates 

are absent 

Reef has been affected by 

the impacts from coastal 

developments 

Reef is damaged and the cause(s) is 

still present 

Assess the potential for 

natural recovery 

Coral settlements are present Coral settlements are absent 

Hard substrates are 

present 

Hard substrates 

are absent 
Source of coral fragments or healthy 

colonies is present (large reef) 

Coral culture 

Produce new 

coral colonies 

for 

transplantation 

Reef is affected by new impacts from 

debris, breakages and overturns 

Debris removal and 

repair 

Improvement of water 

quality 

Release larvae 

into water 

column 

Settlement  plates 

Monitoring of recovery progress 

Guideline for the selection of coral reef rehabilitation method. 



Gap analysis 

• Lack of well coordination between agencies 
• Lack of long term monitoring 
• Lack of knowledge and experiences 
• Lack of public involvement 



No words can describe the devastation that the Tsunami had caused to 
the lives lost and those who are affected both directly and indirectly 

by this disaster.  
  

On the other hand, as quoting one of the volunteer divers,  
  

“The Tsunami has actually washed all of us 

 to be here and work together”.  
  

We ourselves, as much as the Tsunami, have all, in one way, or 
another abused our sea in different ways.  

It is the time now to start helping nature and give back to our sea.  
We hope this phenomenon can be the start of our mission to recover 

and keep the sea as beautiful as nature intended  
for us and future generations. 
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