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An earthquake is defined as a sudden shaking or trembling of the earth's solid crust due to movements along the faults that have evolved through geologic and tectonic processes. Often it occurs without any prior warning and is, therefore, unpredictable and unpreventable. Among all the natural calamities, earthquakes are the most disastrous since their impact can cover large areas, causing deaths, injuries and destruction on a massive scale.


Because of its tectonics, the Himalaya is one of the active seismic belts on the globe. Some of the examples of devastating earthquakes in the Himalaya are Pakistan (Kashmir 2005, magnitude 7.6), India (Assam 1950, magnitude 8.5; Kangara 1905, magnitude 8; Bihar-Nepal 1934, magnitude 8.3; Shillong 1897, magnitude 8.3), Nepal (Bajhang 1980, magnitude 6.5; Udayapur 1988, magnitude 6.5).


Seismic Hazard

These data evidently indicate that the entire Himalayan belt is one of the most vulnerable zones in terms of seismic hazard. Moreover, several other lines of evidence also show that one or more mega-earthquakes may be overdue in a large fraction of the Himalaya, threatening millions of people in the region.


The Himalaya evolved as a result of the collision between the Indian and Eurasian plates around 50 million years ago. At present, the Indian Plate is converging at 5 cm a year towards the Eurasian plate. Because of the collision, several faults evolved and propagated towards the south from the north. The entire 2400-km-long Himalayan belt is composed of several intra-crustal thrust faults.


Among them is the Main Frontal Thrust (MFT), which is considered as a southern tip of the Main Himalayan Thrust, a plate boundary thrust between the colliding plates.


Recently, the MFT has been seismically active in producing catastrophic earthquakes along the Himalaya. Recent seismological researches, earthquake data base, neotectonics and Global Positioning System data have shown that the mid-crustal ramp (a geometrical asperity) along the MHT has been accumulating elastic strain during inter-seismic periods. When this strain exceeds the effective strength of the MHT, the stored energy will be released in the form of seismic waves, triggering a catastrophic earthquake on the frontal parts of the Himalaya. Such argument has further been confirmed by stress simulation as well as micro-seismic events recorded in the Himalayan region.

This accumulation can also have a chance to generate a new seismogenic fault to produce a mega-earthquake. On the other hand, in the last two decades, we also surprisingly observed some deep earthquakes in the Nepal Himalaya, whose hypocentre was located at the upper mantle, which are in fact a new matter for research because these events cannot be accommodated in the mid-crustal ramp model.


The Himalayan belt can seismically be segmented into different blocks of several hundred kilometres in length, which periodically break and move independently producing mega-earthquakes. The area between Kathmandu in the east and Dehra Dun, India in the west has not experienced a mega-earthquake during the past many centuries and is termed as the Central Seismic Gap.


It is most likely that this segment of the Nepal Himalaya, including the adjacent Indian territory, is awaiting a major break to trigger a mega-earthquake similar to the one experienced in Assam, Bihar-Nepal, Kangara and Kashmir in the past.


Located in the central part of the Himalaya, Nepal shares almost similar geology, structural framework and tectonics as in the entire Himalayan range. It means that regionally, Nepal is equally vulnerable to earthquakes as India, Pakistan, Bhutan and Afghanistan. Therefore, taking lesson from the Kashmir earthquake, it is indispensable to initiate scientific research to identify the vulnerable areas in the country along with other programmes like preparedness, education and public campaign to minimise the effect of a future quake.


The best way is risk assessment to prepare a seismic hazard map. Unfortunately, no work has been done except for a preliminary risk assessment in the Kathmandu Valley. Considering this pitiable situation, it is time to assess what we have done to reduce seismic hazards in the past and what we are planning to do for the next mega quake. Our future efforts must focus on preparing a precise and resourceful seismic hazard map by integrating data on geology, global positioning system, neotectonics, seismotectonics, active fault, geophysics, paleoseismology, engineering geology, hydrogeology and geomorphology. This kind of map can further be used to identify and delineate the vulnerable population, infrastructure and property.

In the last decade, we have remarkably improved our public awareness and preparedness for earthquakes and earthquake induced disasters. Regrettably, there has been little research on earthquakes and the ongoing neotectonics of the Nepal Himalaya except by Nepali students studying abroad and some foreign scientists working on the Himalaya. From the government side, the National Seismological Centre at the Department of Mines and Geology has prepared a substantial database on earthquakes. Despite the excellent database, we are still unable to analyse those data in terms of vulnerability, risk and hazard assessment.


Overall efforts of the government are not satisfactory. The government would do well to establish its own research institute to study earthquakes and other natural disasters under the Ministry of Science and Technology. This institute should be established in coordination with the relief and rescue section of the Home Ministry.


Today, NGOs are mushrooming all over the country in the name of disaster management without having proper scientific and technical knowledge about a disaster's cause, effect, management and mitigation mechanisms, and are deceiving the government and people without addressing the core problems properly. Many of them are mainly emphasising public awareness and informal education on disaster preparedness and giving less priority to scientific research.


Similarly, their initiative and programme are less effective due to lack of effective coordination between the different agencies working in the field of disaster management. The concerned organisations, therefore, should first carry out research on earthquake history, recurrence interval of mega-earthquakes, neotectonics and tectonic stress field to delineate the vulnerable regions with the help of experts.


By merging these technical knowledge and information with population, building status, drinking water, electricity, communication, hospitals, roads and other emergency facilities, we can build future plans to reduce the risk of an earthquake catastrophe.

Technical Competence

Forgetting the reality and core problems, most of the NGO communities are making the social part a big issue rather than scientific research and are just seeking donor funding for earthquake safety.


It is, thus, urgent to assess the scientific and technical competency of the NGOs working in the sector of earthquake safety. It is equally important for the government to come up with appropriate plans and policies to reduce the risk of seismic hazards besides scrutinising the concerned NGO's activities regularly. 

