SLIDE 1: Title slide
Opening remarks: Dr Suharsono

Welcome participants, introduce self first. Then co-chair Rod Salm, then the panelists starting with honorable Congressman from Palau, Delegate Noah Idechong – special welcome, then Emily Pidgeon Conservation International (co-sponsor of this session along with LIPI and The Nature Conservancy), then the remaining panelists: Alex Arrivillaga, Paul Lokani, and another CI person to be named.

Request that participants hold their questions until after the final presentation – each panelist will present for 10 minutes then we will have an open discussion. Following the session we invite all to join the panelists for snacks and soft drinks and to continue the discussions informally

Dr Suharsono: I will now introduce the challenge that climate change poses in the tropical marine environment.

SLIDE 2: Increasing sea temperature

Since 1880, the earth has warmed 0.6-0.8°C and it is projected to warm between 2-4°C by 2100 mostly due to human activity.

How will this affect the tropical marine environment?

Coral reefs: When seawater temperature reaches 1-2°C above the average annual maximum, the corals are stressed and respond by bleaching and death if the heat stress is too acute or maintained for too long. Heat stress also increases the incidence of coral disease. Mass coral bleaching and disease are the most immediate impacts of global warming to corals and has already caused widespread degradation of reefs around the tropical world. 

Mangroves: Mangroves are not expected to be adversely impacted by the projected increases in sea temperature. Some species may show a declining leaf formation rate at temperatures above 25°C and declining photosynthesis as leaf temperatures rise to 38-40°C.
Seagrasses: When temperatures reach the upper thermal limit for individual species, productivity, growth and reproduction are reduced and the seagrasses can burn and die. Elevated temperatures increase the growth of competitive algae which can overgrow seagrasses and reduce the available sunlight they need to survive.

SLIDE 3: Increasing sea level
By 2100, sea-level is projected to rise by 0.18 - 0.59 m. However, these may be low estimates because they do not take into account melting of the Greenland and Antarctic ice sheets, which could raise sea levels by up to 5m by the end of the century.
How will this affect the tropical marine environment?

Corals: Most shallow water corals grow fast enough to keep up with predicted sea-level rise unless compromised by acidification, which will slow coral growth.
Mangroves: Sea-level rise is the greatest climate change challenge that mangrove ecosystems will face. Mangroves may adapt to changes in sea level by building peat and growing upward in place, or by expanding landward or seaward if adequate expansion space exists. However, if inland migration or peat accumulation cannot occur fast enough to keep pace with the sea level rise, mangroves forests will become narrower and may disappear from certain parts of their present range. For example, mangroves on small low-lying islands that have no external sources of sediment or those bordering cliffs or steep slopes will likely disappear.
Seagrasses: where isolated on submerged banks with no shallow waters, seagrasses will eventually die off as depth increases and light levels decrease too low to support their continued growth. 
SLIDE 4: Increasing storm intensity
Climate change will cause tropical storms to increase in intensity and possibly frequency.

How will this affect the tropical marine environment?

Corals: we can expect increased coral breakage and displacement of large coral boulders across the reef, which can cause widespread damage. Sediments redistributed by storm waves can be dumped on reefs and smother corals.

Mangroves: Severe storm winds and waves can cause considerable damage to mangroves, breaking down trees, eroding sediments and toppling trees, or flooding the mangroves and drowning the trees by keeping their aerial roots submerged for too long.

Seagrasses: storm waves and surges may also uproot and erode seagrass beds and redistribute sediments over seagrasses, smothering them. In 1992, 1000km2 of seagrasses in Hervey Bay Australia were lost due to major floods and a cyclone.
SLIDE 5: Increasing acidification
Since the 1880s, atmospheric CO2 has increased by 35%, increasing the CO2 dissolved in surface waters and with it the acidity in these waters. There is some emerging evidence that suggests that CO2 in parts of the ocean may be saturated, so it is very unclear what the future holds.

How will this affect the tropical marine environment?

Corals: increased acidity will decrease coral calcification and slow down coral growth rate, which could compromise their ability to keep up with sea level rise. As coral skeletons weaken, they will break more easily causing parts of the reef to collapse. Increased CO2 will also increase algal growth possibly leading to overgrowth and smothering of corals by algae. 

SLIDE 6: Consequences for people
Climate change impacts in tropical seas potentially will have severe consequences for people, depriving them of essential food and income and threatening the security of the home and lands in low-lying areas.

Degradation and loss of reefs, seagrass beds and mangroves will remove essential fish habitats, including shelter and feeding grounds they provide to adults and juveniles of a range of fishes and invertebrates that are the key providers of food and income to fisher folk. The valuable timber for construction and firewood provided by mangroves could also be lost.

The value of reefs for tourism will be decreased as the reefs collapse and lose their aesthetic appeal and support for the many species living there.

The potential loss of the coastal protection function of reefs and mangroves poses another serious problem for people and opens up hundreds of thousands of coastal villages in tropical regions to storm damage, flooding, personal injury, loss of life and property. It poses the added risk to health caused by cholera, hepatitis, dengue and the like and diverts scarce financial resources away from education, health, and development investments toward the costly construction of infrastructure.

The reefs of the Coral Triangle have been valued at $31,373/sq. km/year in services they provide through fisheries, tourism and coastal protection. Whereas the loss of the coastal defense function alone would require investments ranging from between $250,000 to $15 million to build coastal defenses and more again to maintain them.

Thank you very much ladies and gentleman. I now invite my co-chair, Dr Rod Salm to introduce a measure of hope about what we can do to safeguard the values of our natural ecosystems in the face of climate change.

