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ABSTRACT:

Most SAARC countries are near the Indian Ocean and are dependent on its resources for Trade, fishing, agriculture and Tourism. Their climate and weather patterns are affected by the Monsoons which originate over the ocean mass and move on to land and back annually.

Besides Global Warming and heavy rainfall there are dangers to life and business through floods, Tsunamis and cy-clones. Suitable warning systems which are coordinated can give member states advance notification of any impend-ing disasters originating in the ocean areas. Another are of cooperation is in the Renewable energy field. Wind, solar and tidal energy networks can use the ocean as a storehouse of energy. Island countries like Seychelles, Mauritius, can also come into the ambit of such ocean based networks which can be useful for Meteorology, Trade, Fisheries and Energy.

Keywords: Productivity, GNP, Per capita income, DRM

INTRODUCTION:

The SAARC framework was established in 1985 in Dhaka with the signing of a declaration amongst the member states. A common cultural heritage along with diverse socio economic features characterized the members. The pri-mary objective at the time was to accelerate socio economic development. At present the agenda includes poverty alleviation, people to people contact, HRD, and legal agreements with international bodies.

The mechanism put into place was primarily to address socio economic development and alleviate and improve the lot of the respective populations compared to the more developed nations. Other problems faced by the member countries arise due to poverty, disease, unemployment, low income, and natural disasters.

The natural disasters are due to the proximity of these countries to the Himalayan massif and the Indian Ocean. The proximity creates the phenomenon of the monsoons with attendant floods, crop failure due to irregular weather and earthquakes due to the tectonic movements of plates in the Himalayan regions. The past decade or two has seen sev-eral of these phenomena such as the tsunami of 2004, earthquakes in Pakistan, Nepal and India, and various cyclonic storms in the Indian ocean and Bay of Bengal.

Global warming has also begun to be noticed and the recently concluded Summit of countries has put a ceiling of 2 degrees as the upper limit for temperature rise over the next few decades. For several low lying island nations like Maldives, Kiribati in the Pacific, and coastal towns in the area, even 2 degrees may be too much. Plans are underway to purchase land in other countries and shift the population en masse to plan for this possibility.

Little attempt was made at the time to anticipate disasters. After the tsunami a Disaster management centre SADMC was set up in N Delhi, with the aims of creating awareness, formulating policy, cooperation, standards guidelines and tools to tackle disasters. The aims are sufficiently vague, yet to this day no SAARC network appears to be in place to coordinate efforts for a disaster. In the recent Nepal earthquake, most of the assistance came from NGO’s and volun-teers, apart from International donors.

Climate change is the Definitive challenge for the 21st century Perspectives of various SAARC members are described in the conference proceedings of KAS and CSAS , ( Delinic Pandey 2012).

BACKGROUND IN CULTURAL AND HISTORICAL CONTEXTS:
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SAARC countries face natural hazards, including earthquakes, cyclones, tsunamis, floods, landslides, sea rise, and late monsoons causing droughts. In recent times, urbanization, environmental and climate change have increased expo-sure to these hazards, resulting in more frequent and more intense natural disasters. For Nepal and Bhutan, landslides, floods, and earthquakes are the primary risks. For countries with large coastal regions, such as India, Bangladesh, Sri Lanka and the Maldives, cyclones and tsunamis also pose serious threats to life and livelihoods. The subcontinent currently includes the five “mega-cities” of Mumbai, New Delhi, Dhaka, Kolkata and Karachi, which, by their very nature, are at increased exposure to natural disasters.

Afghanistan, Bangladesh, Bhutan, and Nepal - are in the Least Developed Countries (LDC) catgory. Maldives “grad-uated” from the LDC status in 2011. On the flip side, India, Pakistan and Sri Lanka have very strong economies and highly developed military assets to match.
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ALSO EXCEPTIONAL TO South Asia melting glaciers in the Himalayas pose substantial risks. As these glaciers recede, downstream countries face threats from glacial lake outbursts, ( GLOFs), and other flash floods. Dudh- Koshi in Nepal and Pho Chu in Bhutan are such danger spots. The sub-region may soon be deprived of water resources as glaciers recede in the near future, due to global warming.

Cultural affinities and shared geophysical conditions within Asia-Pacific are positive attributes for applied DRM activities, in such critical areas as river basins, tropical cyclone zones, or active seismic locations. It was only after 350,000 deaths from the 2004 Indian Ocean Tsunami that the value of a regional Indian Ocean tsunami warning system was understood and installed by international organizations and direct beneficiary countries. [Disaster Risk

Management in Asia and the Pacific Issues Paper April 2013 A Joint Study of the Asian Development Bank and the Asian Development Bank Institute]. DRM was explicitly included in the SAARC charter, following the 2004 Tsunami, and aligned with the Hyogo Framework (2005-2015). Priorities included: development of Risk reduction strategies, regional response mechanisms, regional national information sharing, Disaster management training, ed-ucation, research, Information and communication technology (ICT) development, and effective monitoring and evaluation mechanisms.

Multiple disasters: According to Kawata (2011), compound disasters are multiple sequential disaster events producing “more serious dam-age than individual disasters occurring independently.”. Kawata also equates compound disasters with catastrophic disasters, defined by the number of casualties, the large area of damage, and multiple spawned secondary disasters. The increase in occurrence of multiple large dis-asters is an inevitable consequence of increases in the population and spatial density. The definition closely draws on the Great East Japan Earthquake of March 2011 and includes a Tokyo metropolitan earthquake scenario as a catalyst. (Kawata, Y. 2011. “Downfall of Tokyo due to devastating compound disaster”. Journal of Disaster Research 6 (2): 176–184)

Addressing disaster risk, and integrating climate change adaptation (CCA) into today’s planning decisions has now become standard govern-

ment policy in several countries in the Asia and Pacific region (Anbumozhi 2012). In 2011, 80% of global disaster-related economic losses

occurred in the Asia and Pacific region. Immense losses were incurred to property and life. A conservative estimate of the average annual

direct economic damage due to disasters in countries of Asia and the Pacific in the period 2001–2011 was US$60 billion.(UNESCAPdata-

base:http://www.unescap.org/stat/data/statdb/DataExplorer.aspx)

TABLE: Natural disaster levels in SAARC countries From EM-DAT database: http://www.emdat.be/advanced-search
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BEST MANAGEMENT PRACTICES

Road Maps

Over the period 2008 to 2012, SDMC developed a number of “road maps” on different aspects of disaster manage-ment. The participatory process involved member state representatives and experts in relevant DRM fields. SDMC was supported by some donors including ISDR, USAID (for ICS trainings) and JICA. SDMC developed ten road maps which are available online. These include:


• Community based disaster risk management in South Asia (2008);




• Application of Science and Technology for Disaster Risk Reduction and Management (2008);




• Coastal and Marine Risk Mitigation Plan (2008);




• Integration of Disaster Risk Reduction and Climate Change Adaptation in South Asia (2008);




• Mainstreaming Disaster Reduction in Development in South Asia (2008);




• Earthquake Risk Management in South Asia (2009);




• Landslide Risk Management in South Asia (2010);




• Urban Risk Management in South Asia (2010);




• Drought Risk Management in South Asia (2010);



(Md Kalequzzam) (http://www.sdnbd.org/sdi/issues/floods_drainage/2004/disaster_management/flood_con-trol_through_best_management_practices.htm)

Solutions to flooding problems require an understanding of the long-term factors

that contribute to increased floods.: Unplanned urbanization, soil erosion, local relative sea-level rise, inadequate sed-iment accumulation, subsidence and compaction of land, riverbed aggradation, and deforestation. To mitigate flood-ing propensity in Bangladesh, both the government and people will have to adopt watershed scale best management practices (BMPs) – a series of activities designed to: (a) reduce the run-off, (b) increase the carrying capacity of drainage system, and (c) increase land elevations.
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Proposed BMPs are: floodplain zoning, planned urbanization, restoration of abundant channels, dredging of rivers and streams, increased elevations of roads and village platforms, building of efficient storm sewer systems, establish-ment of buffer zones along rivers, conservation tillage, controlled runoff near construction sites, adjustment of life-style and crop patterns, good governance, and improvement on flood warning/preparedness systems.

In addition the socioeconomic problems cannot be separated from the technological ones. The issues of Water stress, Nutritional hunger, and Poverty must also be tackled.

(See TABLE List of BMP’s ( From Kaleqazzam))

In order to properly assess the BMP’s, one must perforce view them in the context of and relevance to Ocean based BMP’s and DRM technologies and Practices.

A recent paper has reviewed the Management in corporate scenarios among the SAARC countries. Specifically it has looked at the issue of gender amongst shareholders and Board members of Corporations.(Sulphey Nisa 2014). Only India and Pakistan have women executives and apparently in Maldives, women face no discrimination at all. In Sri Lanka a code of Best Governance has been drawn up by the Institute of Chartered Accountants. The Glob-al gender Gap report (2013) lists Maldives and Sri Lanka together. Analysis of women participation in Boards of SAARC countries lists 5.3% in India and 22% in Pakistan, according to BSE100 and KSE100 estimates. Another human rights problem is that of human trafficking, which is perhaps a result of the human tragedies resulting in dis-placement and upheaval following natural disasters in the SAARC region ( Bashiruddin 2014)

OCEAN BASED TECHNOLOGY:

A point missing in the SAARC framework is the realization that most of the members are littoral states and are de-pendent on the ocean for trade, transport and fishing, apart from being influenced by weather patterns like the mon-soons.

MOUNTAIN DISASTER AND EARTHQUAKES:

The countries of Nepal, Bhutan, Pakistan, Afghanistan, India all share borders with the Himalayas which are contin-ually experiencing the plate shifts of the Indian massif.

In Nepal, Management of disaster relief is hampered by lack of a National Disaster Act, along with interference from NGO’s who do not seem to be of help in the Governments efforts. Apart from this the Nepalese have had internal dissent and civil war with Maoist rebels, (White Brookings paper).

RENEWABLE ENERGY:

An area of Technology development which is beneficial to all SAARC countries is the Energy development sector. Many regions in Nepal, Bhutan Afghanistan are without regular power. The power of nature can be harnessed using proper engineering technologies, for example in tapping hydropower from glacial lakes, torrential streams, wind, tidal and solar power. In view of the low technology base of several of the member nations, collaboration with Multina-tionals may be advantageous in leapfrogging technologies to attain global standards.

Other Areas of Engagement

SDMC has also explored the possibility of setting up a catastrophe risk insurance scheme similar to that operating in the Caribbean and the Pacific Islands regions although it has chosen not to develop one of its own at this time. De-
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velopment of a Regional Recovery Framework for SAARC and a standby capacity for recovery planning assistance are currently being examined.

SAARC countries have signed an Action Plan on Climate Change that recommends cooperation on climate risk modeling, sharing information, particularly meteorological data, and capacity building in early forecasting and warn-ing and adaptation measures. India announced at the SAARC Summit in November 2014 that it would launch a SAARC satellite to enhance regional cooperation in space technology. The SAARC satellite is envisioned to address regional telecommunications and disaster management needs as well

	TABLE : SAARC Programmes and Coordinators

	
	

	NRRC Flagship Programmes Flagship

	
Leads/Coordinators


	Min of Education/Min of Health/


	01.

	
School and Hospital Safety



	ADB/WHO


	
	
	

	02.

	
Emergency Preparedness and Response


	MoHA/Red Cross


	
Capacity


	
	(formerly it was OCHA that co-led)


	03.

	

	
Flood Management in the Koshi River Basin


	Min of Irrigation/World Bank


	04.

	
Integrated Community Disaster Risk


	Min of Local Development; Red


	
Management


	
	Cross/IFRC


	
	

	05.

	
Policy/Institutional Support for Disaster Risk


	MoHA/UNDP


	
	
Management
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CURRENT STATUS OF DRM in Nepal

In the absence of an updated Disaster Act, Nepal has taken a predominantly reactive approach to disaster risk rather than an option of proactive preparedness and risk reduction. There is evidently no lack of resources or technical advice to move the DRM agenda forward in Nepal. Instead, the complete lack of progress in DRM is generally viewed to be a political problem. International donors are said to be part of the predicament, tiptoeing around government min-istries who do not perform effectively rather than demanding meaningful action against the inertia and entrenched political corruption that is in the way.

There will never be adequate institutional structures, trained human resources, integrated planning, and realistic bud-gets for DRM without a state-of-the-art National Disaster Act in the country. Nation-wide legislation to allow for the election of local officials and for the provision of resources to implement the range of DRM activities is necessary to build sustainable resilience in Nepal.

In case of Flood Management, factors include: unplanned urbanization, soil erosion, local relative sea-level rise, in-adequate sediment accumulation, subsidence and compaction of land, riverbed aggradations, and deforestation. To mitigate flooding effects in Bangladesh, both the government and people need to adopt watershed scale best manage-ment practices (BMPs) – a series of activities designed to: (a) reduce the run-off, (b) increase the carrying capacity of drainage system, and (c) increase land elevations.

Proposed BMPs are: floodplain zoning, planned urbanization, restoration of abundant channels, dredging of rivers and streams, increased elevations of roads and village platforms, building of efficient storm sewer systems, establish-

	
​ESSAYS ON HARVESTING OF OCEAN ENERGY BY SENSOR NETWORKS


	
7




ment of buffer zones along rivers, conservation tillage, controlled runoff near construction sites, adjustment of life-style and crop patterns, good governance, and improvement on flood warning/preparedness systems.

In this regard, different managerial methods are in vogue amongst various countries in the Asian region: Japan focuses more on monitoring rather than incentives and people management. In the Japanese system, collective management work in the factories is the norm, and is apparently a feature from Asian cultural “collectivist” tendencies and the lack of capital following World War 2. This may have compelled Japan to go in for Lean Manufacture and Production techniques. As a result there is no accepted “good” or any corresponding “bad” practice. The approach is more in line of Contingency Management.

According to the Harvard Study (2011), BMP depends on the country and Region. Multinationals score highest be-cause they adopt the culture of the country they work in an apply management standards and techniques acquired by experience. Most American firms now use Lean manufacturing techniques picked up from Japan. Brazil and India, classed as developing nations have a tail of badly performing companies in the statistical spread of scores, deviating from the bell shaped normal curve. Several multinationals have operations in more than one SAARC country and it may be possible to develop working relationships with them and the SAARC nations to promote cooperation with more effective managements and logistic support, especially in the Energy and Health care fields.

CONCLUSION

Further thought must be given in providing Insurance and risk financing at the micro level, which would help in gen-erating income and savings for many people at the grass roots level, and also those below the poverty line which is a very common problem in Asia. Very few of the studies reviewed mention this aspect, and it is worth looking at from the micro economic and perhaps national levels. Employment generation and Poverty reduction has been coupled with “Low Productivity Employment” and “Nutritional Poverty”, leading to effects on GDP., Bhalla (2006).
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SUGGESTIONS HAVE ALSO been given in Delinic (2011) in the areas of a Free Trade Zone, liberalization and looking towards the East, despite statements of commitment to intra member trade which appears negligible (the ex-ception being India). The current view from the West in at least one publication (White 2015) is that SAARC is not doing enough - being merely a forum to meet and exchange views, shaking hands occasionally. Elsewhere, SAARC nations engage in various inter regional conflicts and hence real cooperation has started occurring only after disas-trous natural calamities with the establishment of DRM schemes. One must not keep waiting for the next disaster however.
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FIGURE: Productivity improvements following BMP’s (From HBS Working paper 12-052, 2011)
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TABLE of BMP’s ( from Md Khalequzaamn)
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FIGURE: Map of Ganges and Brahmaputra delta, Bay of Bengal Bangladesh
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FIGURE: distribution of local and foreign firms in various countries (World Bank indices for different coun-tries,(From “Management Practices across firms and countries”, Bloom N et al, Harvard Business School, Working paper 12-052, Dec 19 2011)
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Figure : distribution of well managed firms in different countries(From HBS working paper 12-052, 2011)
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Table: BMPs from Bloom (2011)

​14 RAHUL BASU

[image: image]

	
​ESSAYS ON HARVESTING OF OCEAN ENERGY BY SENSOR NETWORKS


	
15




––––––––
[image: ]


DEVELOPMENT OF OFF-shore Wave Generator Systems and Integrating into Disaster Management Systems.

Rahul Basu1,

1 Professor, Adarsha Institute of Technology,Off Intl Airport Road,.Bangalore 562110, Ka, India

ABSTRACT

The SAARC ( South Asian Association for Regional Cooperation), region with over a billion populations is contigu-ous 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 disas-ter management and cooperation in the Indian Ocean and surrounding regions, impeding disasters due to climate change need to be anticipated. 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.

Key words: DRM, DRR, DART

INTRODUCTION:

The Millennium Development Goals (MDGs) and the Hyogo Framework for Action (HFA) both concluded in 2015. International debates on Disaster resource Management, (DRM) with regard to both the MDG’s and the HFA are ongoing. A majority of worldwide disaster-related losses occurred in the Far East part of the world especially in 2011. The losses in the Asian Pacific in the first decade of the millennium , were US$60 billion (UNESCAP). Re-cent disasters in Japan, the United States and elsewhere have introduced the concept of “compound disasters”, Kawa-ta (2011). Since the 1960’s, nuclear energy use has initiated growth in many countries. However, mistakes in con-struction and working of these facilities have resulted in various catastrophes at Three Mile Island, Chernobyl, and Fukushima Daiichi. Many outdated facilities, will continue to be potential risks, (Disaster Risk Management in Asia and the Pacific Issues 2013). Shared interests are important among neighboring countries in certain key areas. Subse-quent to the 2004 Tsunami, a warning system was installed in the region. Much progress has been made on modeling and warning systems with regard to climatological disasters (e.g., “Pacific Risk Information System” [PRIS].) A major gap in the models exists, however for socioeconomic disaster evaluation. The main problem here is a lack of depend-able primary data.

After the tsunami of December 2004, the Intergovernmental Coordination Group for the Indian Ocean Tsunami Warning and Mitigation System, (ICG/IOTWMS)—was created. The IOC Assembly, in its session (21-30 June 2005), established the ICG/IOTWMS. Subsequent to the United Nations conference held in Kobe in January 2005, the Indian Ocean Tsunami Warning System was founded. This laid the foundation for an International Early Warning Programme. It consists of 17 Seismic VSAT, (very small aperture terminal), stations along with 2 Central Recording

​16 RAHUL BASU

Station to provide seismic event alerts by automatic SMS and E-mail within 2 minutes. In late June 2006 the system was activated by UNESCO. 25 seismographic stations relayed information to 26 national tsunami information cen-ters, along with 6 DART (Deep-ocean Assessment and Reporting of Tsunami) buoys. According to the UNESCO advisory, coordination and methods of relaying information to people were necessary for effectiveness.

Apart from these dedicated sensors in the ocean, a large number of buoys and surface data gathering stations are locat-ed in the Indian Ocean, Indian National Centre for Ocean Information Services, (INCOIS.in website). A global net-work also exists across the world. The U.S. Pacific Tsunami Warning Center in Hawaii, and the Japan Meteorological Agency, collect Sensor data and alerts process these and make these available for public and national agencies. Apart from these, a framework for disaster management known as the Hyogo framework was formulated by the UNISDR, (United Nations International Strategy for Disaster reduction).
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INDIAN OCEAN NETWORKS

In the INDIAN region, real-time Seismic data is collected from the Indian Meteorological Department (IMD) and other networks. Earthquakes greater than Magnitude 6 occurring in the Indian Ocean are detected within 20 min-utes of occurrence. Deep Ocean Bottom Pressure Recorders,(BPRs), are the key sensors for Tsunami detection. In the Bay of Bengal, 4 BPRs, with 2 BPRs in the Arabian Sea have been installed by The National Institute of Ocean Technology (NIOT). 30 Tide Gauges to monitor the progress of tsunami waves were placed by the NIOT and Sur-vey of India (SOI). The Tsunami Model has been run for five historical earthquakes along with predicted inundations by the Integrated Coastal and Marine Area Management (ICMAM).

Another study suggests that high concentrations of mangroves help protect the shoreline from wave action. (http://portal.acm.org/citation.cfm?id=1452126). In Indonesia, the UN Information Management Service (UNIMS) worked with local agencies for planning and recovery activities. (http://www.springerlink.com/content/ r23n4m78411h153k/). Tidal and wave energy development have been attempted in Bay of Bengal and Vizingam. The economics of the project will determine if the investments are worthwhile in the long run.

EQUATIONS: Taking Investment for WBREDA Sunderbans at 40 crores, ( Khan 2009). Using the annualized cost or amortized cost over the life of the project, gives an annual cost A, with P being the present value, “ i “ the interest rate and n the no. of years as

A = P*[ i( 1+i)n]/[(1+i)n -1] [1]

At a market rate of interest i , for an Output 3,75 Mw., at 10 hrs per day 365 days per year, the annualized rate comes to 3,75* 10*365 = 13687.5 M.Wh.

SUPPOSING IT SUPPLIES ONLY 25% OF ITS CAPACITY, then the actual output is 3421.9 M.Wh At a rate i of 10% over 25 years, the annual capitalized cost is Rs 4.4crores. Taking an annual maintenance cost of 2%, gives 80 lakhs per year .Hence total annual cost is 5.2 crores. Equating the power output at 25% capacity for 10 hours per day gives a cost of 3799 per megawatt hour or Rs 3.8 per KWh. At a rate of 15% over 20 years: annualized cost is 6 crores, with annual maintenance of 80 lakhs per year, give a total of Rs6.8 crores for 3421.9 MWh, yielding a rate of 19.8 per KWh. These estimates may be compared to the rate in Bangalore of 5 to 6 Rs per KWh. Appropriate adjustments can be made for inflation and incremental increases in maintenance, depreciation, and other factors. Sufficient sites
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exist for incorporating wave generators into the information gathering network. Why this may not be feasible is seen subsequently

The INCOIS Centre, (Indian National Centre for Ocean Information Services) operates 24 by 7. Satellite data is received from six ocean buoys— equipped with water pressure sensors. Six back-up buoys should also now be ready. Two faults in the Indian Ocean can cause a tsunami and the Bay of Bengal, are potentially hazardous, (Alam et al (2012)).

Potential for incorporating wave and tidal energy generators in early warning buoy systems:

Although higher wave heights exist at higher and lower latitudes, good wave potentials exist around the Indian coast. According to Khan (2009), potential sites in India have been identified as Gulfs of Cambay, and Kutch in Gujarat with maximum tides in the range of 11m and 8 m and average tidal range of 6.77 m and 5.23 m resp. Power gen-eration potentials are 7000 MW and 1200 MW. At Durgaduani creek in Sundarbans, a potential of 100 mW with maximum tidal range of 5 m and 2,97 m has been identified, and in Belladona creek, mean tidal range of 3.6 m is estimated. All these regions are in gulf and inlet areas which act as natural funnels for the gathering of wave energy. Global maps of wave heights illustrate the typical wave distributions as being highest above and below 40degrees lat-itude.

[image: image]

Figure 1 Global annual mean heights (metres) shown in color band on right, vs latitude and longitude:

Wave energy goes as the square of the amplitude and period of the wave. Hence, long periods and large amplitudes are attractive. Various wave energy generators have been used, the Indian experiments have been with oscillating water columns types (150 KWh) at Vizingham fisheries harbor near Trivandrum (Kerala) in 1991. Successful trials led to improved capacity turbine generators in 1996 of 1.1 MW. Some studies have been done on the spectral components of waves and their effect on the overall energy content, Yagci (2009).

[image: image]

Figure 2: Indian meteorological buoy vandalized superstructure

The specifications of such buoys are: Tracks wind speed, direction, air pressure, temperature, precipitation and rainfall Cost: Rs 25 lakh Wave buoy | Works like met buoy and measures wave height, direction, water temperature Cost: Rs 45 lakh April 7, 1989, | An acoustic modem with a system to transmit data to a satellite; fitted with beacon lamps to guide ships Cost: Rs 20 lakh. Unfortunately, these devices are prone to vandalism and many have been stripped of the solar panels and electronics by fishermen. This phenomenon is worldwide, however.
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Potential for the harvesting of wave energy:

Estimates from Bedard (2005) were that hydroelectric potential was of the order of 10% of the total incident offshore wave energy. A typical wave energy harvesting schematic is given below:

[image: image]

Fig 3: Wave energy Park concept (from http://celebrating200years.noaa.gov/magazine/wave_energy/conceptual_wave_park.html)

TABLE 1 showing cost per KWH from various power generation units off the USA

	Commercial Plant

	
HawaiiOregonCalifCalifMassMaine



	No of units needed for 300000MWh/yr180

	
130


	
215


	152

	206

	615


	Total plant Invetsment (m$)

	
220


	
235


	
229


	238

	273

	235


	Annual O&M cost (m$)

	
11


	
11


	
13


	11

	12

	33


	10 yr refit cost (m$)

	
24


	
23


	
23


	15

	26

	74


	COE (cents/kwh) nominal

	
12.4


	
11.6


	
13.4


	11.1

	13.4

	39.1


	COE (cents/kwh) real

	
10.4


	
9.7


	
11.2


	9.7

	11.1

	32.2
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THE TABULATION SHOWS a cost ranging from 10c per KWh to 30 c per KWh. In Rupee terms, this translates to approx 5Rs to 20 Rs per KWh. These figures compare favourably with the estimates given in the earlier part of this paper for the Bengal plant, rate of interest 10-15% over 20-25 years.

The use of energy transfer from surface waves to the floor has been studied by Alam (2012), in view of the fact that muddy sea floors can attenuate surface turbulence. Significant surface energy may be extractable using an artificial floor carpet in this manner. A review of current understanding of tidal energy from stream power generation was giv-en by Blunden and Bahaj (2007). Around the same time another review was done by Benelghali etal, ( 2007), esti-mating tidal electric power generation and giving current state of the art and its status. Recently, specific application to Malaysia was done by Raja (2015), using a Utility function. A recent study has evaluated the generation of pow-er from ocean based generators regarding matching it to electric grid systems using network and impedance theory, Safayet (2015).

CONCLUSION: It is seen that sufficient potential exists in the Indian ocean region for energy generation and can be availed of by neighbouring countries. As regards the logistics, one must make sense of the large number of devices and agencies that operate data gathering units in the area. A start has been made in the Disaster management regimes
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initiated amongst the SAARC countries. The possibility of using these sensors to track aircraft and naval vessels is also possible. Ocean Thermal Energy, Wave energy and tidal energy devices have potential due to the large area of the ocean surface, apart from technological benefits. A rough calculation of the economics shows that the tide and wave energy production schemes can be self-sustaining at current market rates of return, comparing favourably with the utility companies at present market rates of interest. They also pose investment opportunities for entrepreneurs and offshore investors which would help in the economies of the countries involved.
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ABSTRACT: Sustainable growth and development in India need to be examined in the light of two contexts: macro development in the urban and industrial centers and micro development in the rural areas, especially as these are intimately tied to the agricultural ethos of rural India. Rural-urban migration and rising unemployment, concomi-tant pollution, and congestion in the metro cities of India are now urgent priorities for planners. The rising levels of associated pollution are now evident in many metro cities. An increase in the number of MSME’s and the concur-rent industrialisation may lead to an acceleration of pollution associated with growth. The various economic linkages to pollution lead to the introduction of the EKC. Pollution is associated with Industrial growth, the possibility of “leapfrogging” technology to jump over the EKC “Trap” is a possibility for India.

KEYWORDS: Environment, EKC (Environmental Kuznets Curve), Pollution, sustainable, rural-urban migration, BOD (Biochemical Oxygen Demand).
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INTRODUCTION

Since the Industrial Revolution and the introduction of mechanized production . India has developed its industries mainly centered in the large cities and industrial towns, as also along the major rivers which supplied water and trans-port.. These have provided employment and encouraged rural to urban migration helped b the rail network. Large numbers of rural people migrated to the distant cities to find fame and fortune, but more often than not, adding to the poverty and pollution of the big cities.

For some time the existing civic infrastructure could handle the load, but this is no longer the case. With unemploy-ment came poverty, lack of housing, overcrowded slums, disease and attendant health problems like epidemics. After a point a “poverty trap” makes sure that those affected have little chance of escaping. Along with poverty came pollu-tion due to lack of civic amenities, deforestation for fuel and need to find land for urban settlements, encroachments and many other problems.

Environmental law and regulations did not exist in a uniform and codified form in India, as in the US where the En-vironmental Protection Agency was set up in the 1960’s. In India, the laws governing pollution were scattered among various areas like Industry, transport, forestry, Motor Vehicles, and mainly relied on the principles of Common Law dealing with Torts like Nuisance, Trespass, and liability. Mainly, these were in the civil area of law dealing with Nui-sance, Trespass and Negligence. Penalties were marginal and did not serve as deterrents, as compared to the penalties in the USA for pollution by Industry. Many found it easier to compound the offence by paying the fine rather than installing additional equipment to clean the polluting wastes and by products.

However, after 1972 due to the commitments of the International Conference at Stockholm and subsequent follow-ups at Rio 1992 and continuing efforts by the UN, India has amended and introduced many new legislations like the Water Act, Air Act, Environmental Protection Act, wildlife Act, Forest Act and introduced mechanisms to monitor and assess pollution. Industries are now required to submit to Environmental Impact Clearance for new projects and expansion of existing ones. Lacking in the regulations is the concept of BOD, (Biological oxygen demand), because without oxygen content, it is the same as heavily polluted water, The slogan of “Sustainable Development” has be-come a catchword, and many countries joined in the movement. Especially in India, after the Liberalization of the Economy, rapid opening up and starting of Industrial Parks, Special Economic Zones, and coastal development cater-ing to Industries and tourist hot spots gave a boost to the foreign exchange reserves. It has spurred the increased pol-lution of the environment especially along tourist areas and seaside resorts, apart from urban pollution.

It also gave an impetus to the existing problems of air and water pollution. Today, the Ganges, Yamuna, and other major rivers have become major outlets for the disposal of industrial wastes, urban sewage, and post-Covid improper disposal of dead bodies. The air quality in cities like Delhi, Calcutta, Bangalore have become so bad, that on certain days visibility is nil beyond a few hundred feet. Until recently, motor vehicles supposed to comply with pollution norms were following standards laid down by the manufacturers before central Bharat norms for motor vehicles. The clout of certain industries made sure that implementation and monitoring of the regulations was nonexistent or min-imal at the most. Today, the nation is choking and gasping for oxygen, especially amongst the sick and those with low immunity to infections like a respiratory disease.
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LEGISLATION AND LAWS were mostly reactive, imposing penalties on offenders. The Proactive principles of Pre-caution and Sustainability did not figure into the Regulatory mechanisms. The rules of Anticipate, Avoid, Attack,

​24 RAHUL BASU

and Alternative for the Precautionary Principle have now only recently found a place in regulations intended to con-trol unrestricted economic and industrial growth and expansion.
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ENVIRONMENTAL EFFECTS OF INDUSTRIALISATION
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GLOBAL WARMING HAS reached unmanageable proportions resulting in worldwide weather shifts, floods, melt-ing of arctic ice, forest fires, hurricanes, and typhoons. It is more likely that these events will occur regularly. Despite the efforts of the UN and various climate summits, little has been achieved in reaching a target to cut emissions of greenhouse gases that contribute to warming. This happens by the trapping of infrared radiation which cannot es-cape out into the upper atmosphere due to the reflection inwards by the greenhouse gases comprising carbon dioxide methane and other pollutants.

The Paris summit of 2015 arrived at a consensus to limit warming by 1.5 to 2 degrees C by 2050. However, some countries did not agree to implement the recommended guidelines. The USA under Trump did not ratify the agree-ment. India claimed that climate justice required historical polluters (Industrialized nations) to do more while con-tinuing its quest to use coal for powering its industry. Coal is a major polluting fuel and is plentiful in India with mines dating back over centuries, some of which have sustained underground fires that are continually burning. Be-sides giving employment, coal mining is a major contributor to lung and respiratory disease.

China is another major polluter, with heavy reliance on coal-burning power plants.

Air pollution is a byproduct of Industrial growth, and the effect on the air is regarded as an externality as it affects by-standers. The incorporation of costs to control pollution is usually not configured in the costing of products. In a re-cent article, Carriazo has illustrated some of these concepts. The connection between Industrialisation and pollution in India has been mentioned by TripuraSundari. While they postulate a relation between FDI, GNP and pollution, the EKC effect (peaking in the curve) has yet to be noticed in the data.
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THE EFFECT OF ECONOMIC variables on CO2 pollution is proposed as an empirical equation

[image: image]

Where Yi is the GDP of the country I, and betas are regression constants
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Fig. CO2 emissions and Economic Growth
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Similar patters have been found for the air pollution vs growth in China and Korea (M Jiang etal)

with an inverted U curve.
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Fig. Pollution patterns in 5 regions of China
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IN A RECENT ARTICLE, .Sarkodie has illustrated the reduction in pollutions worldwide due to lockdown and reduction in traffic and industrial pollution. The effect of the lockdowns and economic crisis has also been given in a graph illustrated below.
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FIG.1 DISTRIBUTION of fiscal policy packages globally, due to pandemic ( from Sarkodi)
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IT CAN BE SEEN THAT large areas of Africa and Asia did not alter the fiscal policy in response to the pandemic.

Papers by Balajee and Gautam refer to the impact on the Economy in India.
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THE CALCULATIONS OF Mohapatra and Giri indicate that the EKC effect was being felt in India in 1991-2003, ie during the liberalization of the economy. Air pollution measurements in major cities were indicated as below in the Table

[image: image]

THE EKC TURNING POINT was calculated (SDP per Capita) as $ 164 for NO2 and $ 228 for SPM.

Presumably once the threshold is reached the curve turns downwards, ie pollution should decrease.
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Figures available on Wikipedia (accessed 14.7.21) indicated the following statistics.
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	capita

	equivalent


	State/Union

	Capita

	Capita


	(Nominal)

	(PPP6)

	[a]

	7

	countries


	territory

	(Nominal)

	(Nominal)

	
	

	5 (2019–20

	(2019–20
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	[1]

	3

	[2]
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	US$)

	INT$)

	[3]

	8
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	₹

	US$2,090

	US$7,070

	–
[image: ]



	India

	10

	
	
	
	
	
	
	
	
	
	
	₹ 1,34,432

	11

	
	
	

	
	
	
	
	
	
	
	
	
	
	1,27,768

	[7]

	12

	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
14Belarus15



	Goa13

	₹ 4,66,585

	₹ 4,72,285

	US$6,698

	US$25,044


	₹4,81,356


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sikkim16

	₹ 4,25,656

	N/A

	US$5,227

	US$19,543

	
17Colombia18



	₹4,26,960


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Delhi19

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	₹ 3,76,143

	₹ 3,54,004

	US$5,342

	US$19,974

	
20Kosovo21



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	₹3,60,352


	

	
	Chandigarh22

	
	
	
	
	N/A

	N/A

	US$4,811

	US$17,990.1

	
23Kosovo24



	
	
	
	
	
	₹3,60,352


	
	
	
	
	
	
	
	
	
	
	

	Haryana25

	₹ 2,47,207

	₹ 2,39,535

	US$3,451

	US$12,904

	
26Djibouti27



	₹2,38,507


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Telangana28

	₹ 2,25,756

	₹ 2,27,145

	US$3,288

	US$11,174

	
29Palestine30



	₹2,34,196


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Karnataka31

	₹ 2,23,246

	₹ 2,26,796

	US$3,082

	US$11,524

	
32Vanuatu33



	₹2,19,422


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Kerala34

	₹ 2,21,904

	N/A

	US$2,983

	US$11,153

	
35Vanuatu36



	₹2,19,422


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Puducherry37

	
	
	
	
	
	₹ 2,20,949

	N/A

	US$2,922

	US$12,047

	
38Vanuatu39



	
	
	
	
	₹2,19,422


	Andaman and


	
	₹ 2,19,842

	N/A

	N/A

	N/A

	
41Vanuatu42



	Nicobar


	₹2,19,422
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44Vanuatu45



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Tamil Nadu43

	₹ 2,18,599

	₹ 2,29,430

	US$2,831

	US$10,587


	₹2,19,422


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gujarat46

	₹ 2,16,329

	N/A

	US$2,885

	US$10,789

	
47Vanuatu48



	₹2,19,422


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mizoram49

	₹ 2,04,018

	N/A

	US$2,820

	US$7,495

	
50Papua New



	Guinea51 ₹2,03,174


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Uttarakhand52

	₹ 2,02,895

	N/A

	US$2,804

	US$10,860

	
53Papua New
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	Maharashtra55

	₹ 2,02,130

	N/A
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56Papua New



	Guinea57 ₹2,03,174


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Himachal

	
	₹ 1,90,255

	₹ 1,83,286

	US$2,675

	US$10,006

	
59Ivory Coast60



	Pradesh58

	₹1,90,572
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	(2019–20

	(2019–20


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	(2019–20)

	[1][2]

	
(2020–21)


	[1]

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	US$)

	INT$)

	[3]

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Andhra

	
	
	
	
	
	
	

	₹ 1,68,480

	
N/A


	US$2,209

	US$8,261


	Pradesh61


	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Arunachal

	₹ 1,64,615

	
N/A


	US$2,040

	US$7,628


	Pradesh65

	

	
	
	
	
	
	
	
	
	
	
	

	Punjab68

	
	₹ 1,61,083

	
₹ 1,55,157


	US$2,035

	US$8,470


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Nagaland71

	
	₹ 1,30,282

	
N/A


	US$1,708

	US$6,387


	Tripura74

	
	₹ 1,25,630

	
₹ 1,31,128


	US$1,653

	US$6,180


	Rajasthan77

	₹ 1,15,492

	
₹ 1,09,386


	US$1,616

	US$6,044


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	West Bengal80

	
	₹ 1,15,348

	
N/A


	US$1,600

	US$5,983


	Odisha83

	
	₹ 98,896

	
₹ 1,04,804


	US$1,390

	US$5,200


	Chhattisgarh86

	₹ 1,05,281

	
₹ 1,02,156


	US$1,416

	US$5,294


	Jammu and

	₹ 1,02,882

	
₹ 1,04,882


	US$1,342

	US$5,021


	Kashmir89

	

	
	
	
	
	
	
	
	
	
	
	

	Madhya

	
	
	₹ 1,03,288

	
₹ 98,418


	US$1,329

	US$4,973


	Pradesh92


	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Meghalaya95

	₹ 92,174

	
₹ 86,169


	US$1,301

	US$4,865


	Assam98

	
	₹ 90,758

	
N/A


	US$1,199

	US$4,485


	
	
	
	
	
	
	
	
	
	

	Manipur101

	₹ 84,746

	
N/A


	US$1,022

	US$3,824


	
	
	
	
	
	
	
	
	
	

	Jharkhand104

	
	₹ 79,873

	
N/A


	US$1,111

	US$4,154


	Uttar

	
	₹ 65,704

	
₹ 65,431


	US$ 972

	US$3,635


	Pradesh107

	

	
	
	
	
	
	
	
	
	
	
	

	Bihar110

	
	₹ 46,664

	
N/A


	US$ 640

	US$2,395
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IMF ESTIMATED EQUIVALENT countries (Nominal) (2021 ₹)[4]

62Bangladesh63[5]64 ₹1,65,456


66India67



₹1,62,675


69Angola70



₹1,54,386


72Uzbekistan73



₹1,31,749


75Zimbabwe76



₹1,24,987


78Myanmar79



₹1,05,613

[image: image]81Venezuela82 ₹1,14,447

84Comoros85 ₹1,05,385


87Benin88



₹1,03,009


90Comoros91



₹1,05,385


93Benin94



₹1,03,009


96Lesotho97



₹87,425


99Nepal100



₹91,740


102Guinea103



₹84,746


105Tanzania106



₹81,933


108Guinea-



Bissau109 ₹65,902


111Niger112



₹46,984

61. https://en.wikipedia.org/wiki/Economy_of_Andhra_Pradesh
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THE FIGURES SHOW THAT the projected figures have been surpassed several-fold. But does this mean that pol-lution is on the
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	Ensure that disaster risk reduction (DRR) is a national and a local priority with a strong institutional basis for implementation


	Identify, assess and monitor disaster risks and enhance early warning


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


	Reduce the underlying risk factors


	Strengthen disaster preparedness for effective response at all levels
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