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The SAARC region with over a billion population is contiguous to the Indian Ocean, Bay of Bengal and the Arabian Sea. Utilization of ocean resources for power generation such as tidal, thermal solar and wind for energy, along with other green technologies like seaweed farming and sustainable fisheries for food would need to be incorporated in a broad framework for the region. Development of ocean-based energy systems can be integrated with early warning networks linked by satellite which can give a few hours to days warning to help mitigate the severity of natural disasters on human life. . Some of the calamities of note have been  the Tsunami of 2004, Bangladesh and Orissa floods, earthquakes in Nepal and Pakistan, and recent inundation of Chennai due to weather and bad flood management.  A SAARC comprehensive Framework on disaster management was formulated in alignment with the Hyogo Framework (2005-2015).  In addition to the broad objectives of disaster management and cooperation in the Indian Ocean and surrounding regions, impeding disasters due to climate change need to be anticipate Ocean energy systems are still in their infancy, while ocean farming technology has been developed and is immediately applicable. Some applications and their implementation are looked at, specifically with the difficulties in implementation in the SAARC region, due to mindset, poverty, red tape and other factors. 
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INTRODUCTION:

In 2015 the Millennium Development Goals (MDGs) and the Hyogo Framework for Action (HFA) both drew to a close. International debate is happening on current progress on these frameworks with regard to Disaster resource Management.In 2011, 80% of global disaster-related losses occurred in the Asia and Pacific region. The losses caused in Asia and the Pacific in 2001–2011 was US$60 billion (UNESCAP database 1).

Recently, the disasters in Japan, the PRC, Haiti, and the United States (US) has stimulated discussion of very large, progressive cascading disasters, widely termed “compound disasters.” Kawata (2011).Compound disasters are multiple sequential events producing “more serious damage than individual disasters occurring independently.” This definition was prompted by the Great East Japan Earthquake of March 2011 as well as a possible Tokyo metropolitan earthquake causing widespread damage across the Tokyo region. Kawata equates compound disasters with catastrophic disasters. The increased occurrence of multiple large disasters is consequential to increases in the population.

Nuclear energy as a source of power since the 1960s has enabled industrial growth in many countries. Errors in design, location, or operation of these facilities have resulted in catastrophes at Three Mile Island, Chernobyl, and Fukushima Daiichi. These aging facilities, located in areas of seismic hazard, will continue to be potential hazards for several generations, involving release of nuclear material, loss of power generation capacity, with resulting economic loss, biological and food  contamination, and mass migrations, (Disaster Risk Management in Asia and the Paciﬁc Issues Paper April 2013).  It is therefore imperative that alternatives be made available.

Cultural affinities and shared geophysical conditions within Asia-Pacific are positive attributes for DRM. Shared interests are important among neighboring countries in critical areas like river basins, tropical cyclone zones, and active seismic locations. After 350,000 deaths from the 2004 Indian Ocean Tsunami the value of a regional Indian Ocean tsunami warning system was understood and installed by international organizations and direct beneficiary countries

Major progress has been made on prediction models and alert systems especially for climatological disasters using geo-spatial and climate data (e.g., “Pacific Risk Information System” [PRIS].) A major gap in the models that can simulate the socioeconomic impact of disasters exists, however. The main problem in this respect is a lack of systematic and dependable primarydata.

The (ICG/IOTWMS)—Intergovernmental Coordination Group for the Indian Ocean Tsunami Warning and Mitigation System—was formed after tragic tsunami on December 26th 2004.  The Intergovernmental Oceanographic Commission (IOC) of UNESCO coordinated the establishment of the System during the course of several international and regional meetings, (Kobe, Japan, 18 – 22 January 2005), and (Phuket, Thailand, 28 and 29 January 2005). The IOC Assembly, during its twenty-third Session (21-30 June 2005), formally established the ICG/IOTWMS.

The Indian Ocean Tsunami Warning System was agreed to in a United Nations conference held in January 2005 in Kobe,Japan as an initial step towards an International Early Warning Programme. Nanometrics (Ottawa, Canada) and RESULTS Marine Private Limited, India, delivered and successfully installed 17 Seismic VSAT stations with 2 Central Recording Station to provide the seismic event alert to the scientists through SMS and E-mail automatically within 2 min.

The system became active in late June 2006 following the leadership of UNESCO. It consists of 25 seismographic stations relaying information to 26 national tsunami information centers, as well as 6 Deep-ocean Assessment and Reporting of Tsunami (DART) buoys. However, UNESCO warned that further coordination between governments and methods of relaying information from the centers to the civilians at risk are required to make the system effective.  (https://en.wikipedia.org/wiki/Indian_Ocean_Tsunami_Warning_System).

Apart from these dedicated sensors in the ocean, a large number of buoys and surface  data gathering stations are located in the Indian Ocean, as shown in Figure ( 4 ) from the INCOIS website.  A global network also exists across the world, shown in the Figure ( 2 ).

Sensor data is processed by the U.S. Pacific Tsunami Warning Center in Hawaii and the Japan Meteorological Agency, and alerts are forwarded to threatened countries and also made available to the general public. National governments warn citizens through a variety of means, including SMS messages, radio and television broadcasts, sirens from dedicated platforms and mosque loudspeakers, and police vehicles with loudspeakers. 

Apart from these, a framework for disaster management known as the Hyogo framework was formulated by the UNISDR.  The framework lists 5 basic points:

1. Ensure that disaster risk reduction (DRR) is a national and a local priority with a strong institutional basis for implementation

2. Identify, assess and monitor disaster risks and enhance early warning

3. Use knowledge, innovation and education to build a culture of safety and resilience at all levels

4. Reduce the underlying risk factors

5. Strengthen disaster preparedness for effective response at all levels
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Fig 1: Mooring system used to detect tsunamis in deep water via DART  that report
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