UNFCCC Topic 2: Ensuring to Protect Citizens from Heavy Storms and Tsunamis in Coastal Regions by Organizing a Security System
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1. The United Nations Framework Convention on Climate Change
The UNFCCC entered into force on 21 March 1994, and today, it has near-universal membership. Moreover, the 197 countries that have ratified the Convention are called Parties to the Convention.
The UNFCCC is a “Rio Convention”, one of three adopted at the “Rio Earth Summit” in 1992. Its sister Rio Conventions are the UN Convention on Biological Diversity and the Convention to Combat Desertification. The three are intrinsically linked with the ultimate aim of developing synergies in their activities on issues of mutual concern. And Preventing “dangerous” human interference with the climate system is the ultimate aim of the UNFCCC.

2. Introduction to the topic
Tsunamis are generated by geophysical phenomena such as earthquakes, volcanoes, submarine landslides, and meteorite impacts. Historically, worldwide tsunami events (from 1790 to 1990) were mostly generated by earthquakes (90.3 percent), volcanoes (6.4 percent) and landslides (3.3 percent). Indeed, according to the Integrated Tsunami Data Base, at least 1,963 tsunamis have been noted from 1628 to 2005. 

In the Indian Ocean region, including the eastern part of Indonesia, the Philippines, and Taiwan Province of China, there were at least 282 tsunami events from 1600 to 2005; most were located in the subduction zone of the Indonesian and Philippine archipelagoes. And also, several events have been also reported in the Bay of Bengal, as well as the Andaman and Nicobar Islands.

[image: /var/folders/k6/299xd0pn2v9bc_639jhvg0d00000gn/T/com.microsoft.Word/WebArchiveCopyPasteTempFiles/AG127E02.jpg]
[bookmark: #fg11]Tectonic settings, locations of earthquakes (small squares) and tsunamis (coloured circles) in the Indian Ocean region. Source: FAO.org

It is clear that the region centering on the Indonesian and Philippine archipelagoes, has faced many damaging tsunamis throughout history. In this figure, tsunamis of greater strength and height are indicated by the colour of the circle. The reason for the frequent tsunamis becomes apparent after noticing the great number of earthquakes along the tectonic plate boundaries in the Indian Ocean, making the region very susceptible to tsunamis.
[bookmark: #fg14]
Most tsunamis in this region are generated by nearby earthquakes. Consequently, arrival times vary from only several to tens of minutes. In such cases, the number killed by tsunami waves can be huge, as seen in Aceh, which is close to the epicenter of 2004 Indian Ocean tsunami. For other countries further away from the epicenter, arrival times usually vary from one or two and up to ten hours. For instance, Sri Lanka, India and Thailand were struck by the 2004 tsunami about 2 and to 2.5 hours after the earthquake.

3. Definition of key terms
Tsunami
A cataclysm resulting from a destructive sea wave

Wavelenght
The distance between two successive crests or troughs of a wave. It is measured in the direction of the wave.

Amplitude
Greatness of magnitude

Tidal wave
An unusual (and often destructive) rise of water along the seashore caused by a storm or a combination of wind and high tide

Hazard
A natural or human-induced threat to people and their welfare 

ANUGA 
Specific mathematical model for tsunami simulation 

APRC 
Asia-Pacific Regional Centre

AVI-NAMI 
Specific mathematical model for tsunami simulation 

EWS 
Early Warning System 

ICAM 
Integrated Coastal Area Management

ICG/PTWS
Intergovernmental Coordination Group for the Pacific Tsunami Warning and Mitigation System 

IO 
Indian Ocean

IOC 
Intergovernmental Oceanographic Commission

IOT 
Indian Ocean Tsunami

IOTWS 
Indian Ocean Tsunami Warning System

ISDR 
International Strategy for Disaster Reduction

TWS
Tsunami Warning System

UNDP 
United Nations Development Programme

UNESCO 
United Nations Educational, Scientific and Cultural Organization 

UNISDR 
United Nations International Strategy for Disaster Reduction

USAID 
United States Agency for International Development

WAPMERR 
World Agency of Planetary Monitoring and Earthquake Risk Reduction 

WG-RA 
Working Group on Risk Assessment 

4. History of events
THE 10 WORST TSUNAMIS
1.    Sumatra, Indonesia – 26 December 2004
The 9.1 magnitude earthquake off the coast of Sumatra was estimated to occur at a depth of 30 km. The fault zone that caused the tsunami was roughly 1300 km long, vertically displacing the sea floor by several metres along that length. The ensuing tsunami was as tall as 50 m, reaching 5 km inland near Meubolah, Sumatra. This tsunami is also the most widely recorded, with nearly one thousand combined tide gauge and eyewitness measurements from around the world reporting a rise in wave height, including places in the US, the UK and Antarctica. An estimated US$10b of damages is attributed to the disaster, with around 230,000 people reported dead.
2. North Pacific Coast, Japan – 11 March 2011
A powerful tsunami travelling 800km per hour with 10m-high waves swept over the east coast of Japan, killing more than 18,000 people. The tsunami was spawned by an 9.0 magnitude earthquake that reached depths of 24.4km- making it the fourth-largest earthquake ever recorded. Approximately 452,000 people were relocated to shelters, and still remain displaced from their destroyed homes. The violent shaking resulted in a nuclear emergency, in which the Fukushima Daiichi nuclear power plant began leaking radioactive steam. The World Bank estimates that it could take Japan up to five years to financially overcome the $235 billion damages.
3. Lisbon, Portugal – 1 November 1755
A magnitude 8.5 earthquake caused a series of three huge waves to strike various towns along the west coast of Portugal and southern Spain, up to 30 m high, in some places. The tsunami affected waves as far away as Carlisle Bay, Barbados, where waves were said to rise by 1.5 m. The earthquake and ensuing tsunami killed 60,000 in the Portugal, Morocco and Spain.
4. Krakatau, Indonesia – 27 August 1883
This tsunami event is actually linked to the explosion of the Krakatau caldera volcano. Multiple waves as high as 37 m were propagated by the violent eruptions and demolished the towns of Anjer and Merak. The sea was reported to recede from the shore at Bombay, India and is said to have killed one person in Sri Lanka. This event killed around 40,000 people in total; however, as many as 2,000 deaths can be attributed directly to the volcanic eruptions, rather than the ensuing tsunami.
5. Enshunada Sea, Japan – 20 September 1498
An earthquake, estimated to have been at least magnitude 8.3, caused tsunami waves along the coasts of Kii, Mikawa, Surugu, Izu and Sagami. The waves were powerful enough to breach a spit, which had previously separated Lake Hamana from the sea. There were reports of homes flooding and being swept away throughout the region, with a total of at least 31,000 people killed.
6. Nankaido, Japan – 28 October 1707
A magnitude 8.4 earthquake caused sea waves as high as 25 m to hammer into the Pacific coasts of Kyushyu, Shikoku and Honshin. Osaka was also damaged. A total of nearly 30,000 buildings were damaged in the affected regions and about 30,000 people were killed. It was reported that roughly a dozen large waves were counted between 3 pm and 4 pm, some of them extending several kilometres inland at Kochi.
7. Sanriku, Japan – 15 June 1896
This tsunami propagated after an estimated magnitude 7.6 earthquake occurred off the coast of Sanriku, Japan. The tsunami was reported at Shirahama to have reached a height of 38.2 m, causing damage to more than 11,000 homes and killing some 22,000 people. Reports have also been found that chronicle a corresponding tsunami hitting the east coast of China, killing around 4000 people and doing extensive damage to local crops.
8. Northern Chile – 13 August 1868
This tsunami event was caused by a series of two significant earthquakes, estimated at a magnitude of 8.5, off the coast of Arica, Peru (now Chile). The ensuing waves affected the entire Pacific Rim, with waves reported to be up to 21 m high, which lasted between two and three days. The Arica tsunami was registered by six tide gauges, as far off as Sydney, Australia. A total of 25,000 deaths and an estimated US$300 million in damages were caused by the tsunami and earthquakes combined along the Peru-Chile coast.
9. Ryuku Islands, Japan – 24 April 1771
A magnitude 7.4 earthquake is believed to have caused a tsunami that damaged a large number of islands in the region; however, the most serious damage was restricted to Ishigaki and Miyako Islands. It is commonly cited that the waves that struck Ishigaki Island was 85.4 m high, but it appears this is due to a confusion of the original Japanese measurements and is more accurately estimated to have been around 11 to 15 m high. The tsunami destroyed a total of 3,137 homes, killing nearly 12,000 people in total.
10. Ise Bay, Japan – 18 January 1586
The earthquake that caused the Ise Bay tsunami is best estimated as being of magnitude 8.2. The waves rose to a height of 6m, causing damage to a number of towns. The town of Nagahama experienced an outbreak of fire as the earthquake first occurred, destroying half the city. It is reported that the nearby Lake Biwa surged over the town, leaving no trace except for the castle. The Ise Bay tsunamis caused more than 8000 deaths and a large amount damage.

5. Measures worth to further develop

· Start by reducing vulnerability
Over time, development decisions gradually increased our vulnerability to the storms and floodwaters we now face. But it’s equally possible to gradually reduce this vulnerability.
We can begin by shifting development away from areas that are or will soon be subject to frequent flooding. Immediately after a flood event is a good time to make this shift with property buyouts, but before the next flood is even better.
Planning efforts also need to consider targeted buyouts of repeatedly flooded areas, not just single buildings. When contiguous properties are bought out, there are more options for reusing the land in ways that address community needs, such as creating parklands and open spaces that are designed to flood and rebound quickly.
In North Carolina, the Charlotte-Mecklenburg area thoughtfully planned and implemented community buyouts with no net adverse effect on the tax base and an estimated $25 million in avoided losses. In Wisconsin, Milwaukee has implemented a much-needed job training program around its floodplain buyouts. This is difficult to pull off during disaster recovery, but it can happen when there’s a homegrown community plan in place before the next storm.

· Rebuild naturally-protective features

Too often our approach to mitigating flood hazards relies on constructing barriers to water, such as seawalls, levees and dams. These structures do reduce flood damages, but they can’t protect us from changes in land use that alter the timing and quantity of flood flows or weather events that exceed their designs. Structural measures also give us a false sense of security.
Rising seas and more extreme weather mean increased chances that storms will exceed structural designs. We need to get far more serious about additional flood risk-reduction tactics by applying more naturally-protective features.
In urban areas, features such as rain gardens and permeable pavement help capture rain from frequent small precipitation events. By slowing the water that runs off buildings and pavement, these measures help moderate flooding, improve water quality and recharge groundwater. While these features get overwhelmed by larger, rarer events, every single element helps reduce the flood risk to someone downstream.
Strategically placing parklands and restoring large swaths of prairie and wetlands can also reduce flooding by absorbing and holding floodwaters, slowing their downstream progress.
Planning that incorporates these features not only helps reduce flooding but helps mitigate broader storm impacts. A good example of this is Louisiana’s Coastal Master Plan, which contains over 100 coastal restoration and protection projects that work synergistically to reduce the effects of storm surge on communities, cities and infrastructure.



· Lessen the impact of water when floods inevitably occur

Implementing and enforcing building codes is another opportunity to reduce flood damages and speed recovery.
When buildings can cope well with floods and winds, many people benefit – not just those living and working in the buildings, but everyone who does business with the tenants, the emergency service providers and the broader community.
Updating building codes provides a gradual, low-cost and cost-effective means to increase protection for people and decrease damages. Communities that adopt, implement and enforce building codes that are informed by the natural hazards they face will experience fewer and less costly damages from extreme weather.
Building codes increase the annual cost of new structures by about 1 percent but can provide a huge return, according to a recent National Institute of Building Sciences report. For example, the researchers found that for Texas, an optimal first floor height of 8 feet above base flood elevation resulted in a benefit-cost ratio of over 9 to 1.

After Hurricane Harvey, Houston and surrounding Harris County recognized the value of smarter building codes and adopted new elevation requirements for new floodplain structures.

· Take a hint from flood insurance

In addition to updated building codes, people who live in or near a floodplain need flood insurance. With development and climate change, high-hazard floodplains are likely to get larger.
Cost is one of many reasons people choose not to carry flood insurance, but high costs should be taken as a signal that residents need to reduce their risk. We should think of flood insurance as a civic duty, because when storms do come, insurance enables individuals and communities to bounce back from disasters faster.
Communities participating in FEMA’s Community Rating System can reduce annual flood insurance premiums for property owners by as much as 45 percent by taking specific actions, like restoring and protecting open space in floodplains to attenuate floods.

There is no silver bullet to protect coastal communities from storms, but by planning now and taking individual and collective actions, we can create multiple lines of defense.
Implementing these four strategies and others will require multiple levels of responsibility. They will need to be executed by individuals and businesses and supported with a high level of intra-government cooperation. They will also need to be sustained over time. But if we take the appropriate steps and rebuild wisely, we can increase our ability to cope with rising seas – and be better prepared to weather the next storm.
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6. Past actions
· IAEA Report on Protection against Extreme Earthquakes and Tsunamis in the Light of the Accident at the Fukushima Daiichi Nuclear Power Plant
· Resolution on World Tsunami Awareness Day Proposed by Japan Adopted at the Second Committee of the United Nations General Assembly (Statement by Foreign Minister Fumio Kishida）
· IOC Resolution III.8 Tsunami Warning System, 1964
· Twenty-seventh Session of the Intergovernmental Coordination Group for the Pacific Tsunami Warning and Mitigation System (ICG/PTWS-XXVII)
· International Decade for Natural Disaster Reduction, 1994
· Methods of financing activities for natural disaster mitigation, prevention and preparedness beyond the biennium 1998-1999, 1998
· Environment and sustainable development: International Strategy for Disaster Reduction, 2001
· Global survey of early warning systems, 2007
· Enhancing regional cooperation on disaster risk reduction in Asia and the Pacific: early warning and preparedness at the community level; committee on disaster risk reduction, 2008
· Thematic debate of the 65th session of the General Assembly on disaster risk reduction, 2011
· Sendai Framework for Disaster Risk Reduction 2015-2030, 2015
· Establishment of an open-ended intergovernmental expert working group on indicators and terminology relating to disaster risk reduction, 2015

7. Sources

· https://www.undp.org/content/dam/rbap/docs/Research%20&%20Publications/CPR/APRC-CPR-2011-RA-TsunamiHazardGalle.pdf
· https://unfccc.int/process-and-meetings/the-convention/what-is-the-united-nations-framework-convention-on-climate-change
· http://www.fao.org/3/ag127e/AG127E06.htm
· https://www.jcomm.info/index.php?option=com_oe&task=viewEventRecord&eventID=2305
· http://www.proteccioncivil.es/catalogo/naturales/Jornada-Tsunami-Septiembre2017/presentaciones/apertura1.pdf
· https://sustainabledevelopment.un.org/partnership/?p=7837
· http://www.unesco.org/new/en/natural-sciences/ioc-oceans/sections-and-programmes/tsunami/
· http://itic.ioc-unesco.org/index.php?option=com_content&view=article&id=1179:intergovernmental-coordination-group-for-the-pacific-tsunami-warning-and-mitigation-system-icgptws&catid=1153&Itemid=1153
· https://www.history.com/tag/tsunami
· 

8. Useful links

· http://itic.ioc-unesco.org/images/stories/ptws/ptws_brochure_apr19_sm.pdf 
· http://itic.ioc-unesco.org/images/stories/ptws/PTWSinfo_feb19.pdf 
· http://itic.ioc-unesco.org/index.php?option=com_content&view=article&id=1942:ptws-tsunami-warning-video&catid=2183:awareness-education-ptws-tsunami-warning-video&Itemid=2634
· http://itic.ioc-unesco.org/images/stories/ptws/TsunamiWarningMap_20180218.pdf 
· https://www.iaea.org/sites/default/files/protection040912.pdf
· https://www.unisdr.org/tsunamiday
· https://www.unisdr.org/files/43291_sendaiframeworkfordrren.pdf
· http://itic.ioc-unesco.org/index.php?option=com_content&view=article&id=1551:ioc-resolution-iii8-tsunami-warning-system-1964&catid=1345&Itemid=1345
· http://www.ioc-tsunami.org/index.php?option=com_oe&task=viewEventDocs&eventID=1953
· https://www.unisdr.org/we/inform/resolutions-reports?o=asc&p=4#p
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