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Education is a basic requirement of our society, but often we find that its 
access is difficult for a large section of the population. This is primarily due 
to the fact that in most poor and developing economies, poverty is a major 
hindrance to the access to educational infrastructure. The concern therefore 
shifts to the fact whether the governments of these countries are giving the 
requisite priority to education as a basic need and whether there is adequate 
social responsibility to enforce such prioritisation. 

In a recent study (December, 2000) conducted by the students of the 
Rural Development & Planning, Department of Geography & Environmen
tal Management, Vidyasagar University in the Nayagram village in Medinipur 
district, it was found that there is a need to reset the priorities. It is not enough 
to have primary schools, there must be adequate teaching aids, adequate train
ing, and a thrust on the awareness of the parents of the children who discon
tinue immediately after the fourth standard . 

It was found that Nayagram village has good access to four primary 
schools. Apart from Nayagram Primary School, there are three others namely, 
Kamlatola, Dahi and Sitalpura within a radius ofone kilometer. The Nayagram 
Primary School, with its meagre funds and other inputs, is still making a 
considerable difference to the concept of children's education. The most re
markable among such efforts is the experiment with "Joyful Learning 
Scheme", which is a venture of the UNICEF and aims at training teachers in 
adopting various playful, colourful and enjoyable communication and par
ticipation techniques for teaching. The school is sending about 10-12 stu
dents each year from the third and fourth standards to compete at the Vigyan 
Medha Pariksha conducted by the Vigyan Mandl. Every step in the direr
tiOIl of improving the quality of prim"ryclucat ion is a commendable effor. 
Many such small efforts might lead to a giant leao towards progress as SUCf' 

attempts to take care of the child's formative years. 
Sadly enough, these efforts will not be fruitfully utilised in the case 

ofinadequate participation and lack of awareness. The most crucial aspect is 



the number of dropouts immediately after fourth standard. The participation 
in primary schools is high because the service is provi~ed free of cost.Drop 
outs immediately after that, has indicated that poverty IS one of the pnmary 
causes. The other cause is that education is clearly seen as a non-profitable 
venture as there is no guarantee of financial returns; this mindset must be 

changed. 

Plale I : Class hour in a PrimarySchool in Nayagram 

k,: ,. 

The other issue of great concern is the fact that It child labour" has not been 
removed from either rural or urban areas. In many schools in rural areas, as 
in Nayagram, harvesting periods witness approximately 40-50% absentee
ism in almost every class - is there really no alternative for sending children 
to the fields during school sessions ? In some families the female children 
are utilised for domestic labour instead of sending them to school. 

It is not enough to provide free compulsory education for the First to 
Fourth standards. The system must cater to all children between the ages 6
14 years as was recommended years ago in the Sargent Plan of 1944 pre
pared by the Central Advisory Board of Education and later included in the 
Constitution. This still remains a distant dream. 

The question is whether the right to education is merely a phrase or 
may ever be a reality for the millions of children in India ? And whether the 
Government is giving adequate priority or not? The State has failed to per
form its duty to introduce free, compulsory and universal education for chil
dren aged between 6-14years and on the other hand a large section of the 

population has failed to change their attitude towards education. 



As the Editor of the Peoples Union for Civil Liberties, Dr. R.M.Pal 
recently pointed out in an article entitled Right to Education that the Art~cle 
45 ofthe Constitution has never been taken seriously and he adds that "...with
out a change in the mindset, implementation of this Right will continue to 
remain a distant goal." 

Platc2 : Domestic life 0[£1 tribal family in Nayagram 

This implies three important facts. Firstly, that there is a need to build 
the political will as the states must come out of their present state of inactiv
ity and prioritise education with a vengeance. It is well known that Govern
ments of almost all advanced countries took up sole responsibility of the 
education sector and financed it fully - Japan did so in as early as 19th Cen
tury and the results are before all to see. In our country where poverty is the 
greatest hindrance to education, the role of the State becomes all the more 
important and population growth cannot be used as an excuse. Secondly, 
progressive institutions, both formal and informal should take education to 
the top of their agenda. Thirdly, we must take the responsibility to increase 
the awareness levels of the parents in poor families mostly in rural areas and 
make them realise that education is not to be equated with financial gains 
and losses. All this calls for collective social responsibility to ensure that the 
right to education does not remain a prophetic inscription but is converted to 
a real right for every child. 



CAUSES, CONSEQUENCES AND MANAGEMENT OF
 
EARTHQUAKE DISASTER: AN ANALYSIS IN THE LIGHT ~F
 

THE RECENT EVENTS IN GUJARAT
 

Novendu Kar 
MSc. r Year Class 

Introduction 
The Greek word Seismos means to quake and thus seismology is the study of 
earthquakes. An earthquake is a shaking of the ground, usually caused by rock 
rupturing stress. Earthquakes occurring in the outermost layer of the earth's' crust, 
where rocks are strong and brittle and about ninety per cent of the earthquakes 
takes place along the Plate boundaries. Rock's temperature increase with depth 
from the surface of the earth at the rate of 25°C per km. At depths greater than 
20km the rocks become hot and tend to act as a fluid rather than as a hard 
substance. Earthquakes are basically shock wave that is transmitted from an 
epicenter, which can lie from the earth's surface to 700 km beneath the earth's crust 
(Bryant, E.A. 1991). The waves of an earthquake are of three types: P waves, S 
waves and L waves. We know from our knowledge of Geotectonics that both P and 
S waves pass through the interior of the earth and make no direct impact on the 
earth's crust, whereas L wave, from the earthquake centre is trnsmitted to the 
epicentre on the earth's surface vertically above the centre and continues to spread 
tangentially across the earth's surface. Its power of destruction depends upon the 
intensity as measured in Richter scale (from 0 to 10). 

Geotectonic causes of earthquake in the Indian subcontinent 
Forces of structural deformation still cause substantial amount of shaking and 
deformation through the earth. Geophysicists estimate that as many as 35 
significant earthquakes occur over the globe every year. including about 18 major 
ones like those occurred in Gujarat on the 26th January 2001. 

Earthquakes occur more frequently in parts of India because its landmass lies 
adjacent to the region where the greatest continental collision on the earth is taking 
place. About a hundred million years ago when the dinosaurs roamed about the 
continental areas, the so-called Tethys Sea lay partly between the Indo-Australian 
and the Eurasian Plates. About forty million years later, the Indo-Australian Plate 
collided with the Eurasian Plate. The collision was in a very slow motion in time
scale. the closing speed being only about 2 cm a year (The Statesman, 29.1.2001). 
but the energies generated were colossal - the collision area between the two plates 
had crumpled and pushed upwards to form the Himalaya, the greatest mountain 
range ontheplanet. The impact is stillbeing feh and the Himalaya is still rising, . 
Satellite data received in recent years estimates that the rate of ascent ofthis 



mountain is about 5mm a year. So an earthquake of the magnitude of 7.9 Richter 
Scale through the shoulder of the Indian Plate (around Gujarat) is not 
unprecedented. 

Achindranath Mitra, a renowned scientist and Professor of Geological Sciences of 
Jadavpur University, Kolkata maintains that activation of old and dormant fault 
lines passing through Gujarat could be a cause behind the recent devastating 
earthquake (cf The Statesman, 28.1.2001). • He also believes that Bhuj, as it is 
located between the Nagarparkar fault line in the north and Kathiawar fault line in 
the south, received the maximum impact ofthe earthquake. 

TIle following map of India exhibits the earthquake intensity zones through the 
country. 
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Figure 1: Map of India showing the earthquake intensity zones through the country 



A table (Table 1) has also been presented below to summarise the significant 
earthquake disasters in the Indian subcontinent over the last three centuries. 

Table 1:Majorearthquakes and theirtolls in different parts of Indiaoverthe last three 
centuries 

Time Location Effects 
Oct. II, 
1737 

SouthBengal 
(around 
Kolkata) 

About 300,000 personsdied, the worstpossible 
earthquake in India in its recorded history. 

June 16, 
1819 

Kutchh area of 
Gujarat 

About 2,000personsdied, Bjuj city was 
destroyed. rise of a landmass in a lengthof 15km 
in the Runn of Kutchh,knownas AllahBandh. 

June 16, 
1828 

Kashmir About 1,000 personsdied 

January10, 
1869 

Assam Disasters over an area of about2,50,000 km', the 
course of Brahmaputra and manyof its 
tributaries chanzed 

May 30, 
1885 

Kashmir About 3,000personsdied 

Apri14,1905 KangraValley About 2,000 personsdied, the entirePunjab was 
affected 

January5, 
1934 

NorthBihar and 
adjacentNepal 

About 10,700 personsdied. 

August 15, 
1950 

Assam About 15,000 personsdied.devastating floods in 
the riversof Assam 

Sept. 30, 
1993 

Laturin 
Maharashtra 

Over 11,000 personsdied. 

May 22, 
1997 

Jabbalpurin 
M.P. 

About 50personsdied 

January, 26, 
2001 

Bhuj in Gujarat Morethan 100,000 personsperished, causing 
aboutRs. 25,000 crores. 

Source: Sing, S. (1991) 

Earthquake Disaster Management, Risk Assessment and Prediction 
Coping with earthquake: In recent years most of the countries with developed 
technological skill have formulated plans for coping with earthquake disasters. The 
main target is to reduce the impact of earthquakes and then save lives, building and 
money. In order to reduce the damaging effects of earthquake necessary measures 
and precautions including development of technology for earthquake prediction 
and formulation of appropriate building design are absolutely essential. 

Preparation: Earthquakes have killed about 1.5 million people Over the world in 
the 20th century and the number of earthquakes appears 'to be rising. Most of the 
deaths have been caused by the collapse ofunstable and poorly designed buildings. 
It is interesting to note that more than one third of the world's largest and faster 



growing cities are located in regions of high earthquake-risk areas, hence the 
problems are likely to intensify. It is almost impossible to stop earthquake from 
occurring, thus prevention normally involves minimising the possibility of death, 
injury or damage by avoiding construction of buildings in high-risk areas and using 
aseismic designs. In addition warning system can be used to warn people of an 
imminent earthquake. Insurance schemes are another form of preparation, by 
sharing the cost between a wide group of people. 

Buildimg Design: As the availability of suitable land becomes scarce and the 
building cost rises, more and more people continue to encroach upon seismic land 
areas. This certainly increases the potential impact of an earthquake. Single
storied buildings are more suitable shock-resistant than the multi-storied structures. 
Basement isolation i.e., mounting the foundation of a building on rubber mounds, 
which would allow ground to be more elastic, can withstand earthquake shocks. 
Building reinforcement strategies include building on foundations built deep into 
underlying bedrock and the use of still-constructed frames that can withstand 
shaking. Landuse planning is another important way of reducing earthquake risk 
(Guinness & Nagle, 1999). 

Earthquake Prediction: From direct experiences the,' scientists have gathered a 
number of methods of detecting earthquakes. These are as follows: 

a)	 Distortion offences, roads and building are some examples; 

b)	 Changing levels of water in bore holes is another signal; 

c)	 Statistical data of the earthquake records are very important tools for 
earthquake prediction (Coch, 1995). The probability of future earthquake 
occurrence can be calculated from long-term experience; 

d)	 In addition satellite can now be used to measure the position of points on the 
surface ofthe earth; 

e)	 People living in the countryside report that from a few days before the 
occurrence of a major earthquake the animal behaviour changes. remarkably; 
they become restless and continue to yell. 

Earthquake Hazards and the Human Survival: The concept of possible control 
upon major earthquakes is rather enigmatic. However, many geo-scientists 
working on the stress and strain mechanisms of the constituent materials of the 
earth's crust and mantle have put forward some suggestions. In theory by altering 
the fluid pressure deep underground at the point of greatest stress in the fault line, 
may trigger a series of small and less damaging earthquake events risk (Guinness & 
Nagle, 1999). This could release the energy that would otherwise build up to create 
a major event. Additionally a series of controlled underground nuclear explosions 
nught relieve stress before it reaches a critical level. 



In order to visualise the possible nature of the future earthquakes mapping of 
the sensitive seismic zones on a certain period of interval is required.' For 
mitigation measures the principal roles are to be played by the Government. 
Assessment of the possible earthquake hazards may be made considering the 
advice received from the experts. Also to overcome this type of natural hazard 
awareness campaigning among the people, living in, the earthquake-prone areas, is 
also very important (Mukhopadhyay, ZOOl, personal communication). 
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Need for underground water table survey in the Medinipur Township 
area: Medinipur Township area, being situated on the dry lateritic and semi-lateritic 
landscape, is considered as a distinct drought-prone area and the supply of water, 
during the drier months of the year becomes scarce and erratic. The two main 
sources of water supply for the township (Municipal area) are 1) the River 
Kansabati, and 2) the underground aquifers. Under the existing drought conditions 
it has become imperative to explore the condition of underground storage of water 
and its potential for maintaining supply through the built-up areas. The State Water 
Investigation Department (SWID) and the Department of Public Health 
Engineering (PHE) have conducted some pilot works of investigation over the last 
few years, but the data and information available from these works are not adequate 
to reach any decision about the intra-sectoral variation of the depth of water-table 
(aquifer) below ground level through the town. The main purpose of this 
environmental survey is to prepare water table maps of the Medinipur Township 
(Municipal) area of respective seasons, and identify the potential wet and dry zones. 
The research team of our university department comprising students of the 
M.A./M.Sc. classes, under the guidance of the Head of the Department, has been 
investigating upon conditions of the underground water-table around this township 
area through seasons over the last four years since 1997. This account is a report of 
the latest survey done in the month of December 2000. 

Method of Investigation: For the purpose of the underground water table survey 
seventeen (17) main sectors of the township of Medinipur have been identified, and 
the water-table below ground level (BGL) from 20 to 30 dug-wells in each sector 
have been measured using a Plumb bob and a measuring tape. All measurements 
through dug wells have been taken during the early morning hours to avoid any 
possible error, since progressive lifting of water from the wells beyond the early 
morning hours would show a temporary and artificial lowering of the water-table. 

The seventeen (17) sectors of the township from where water table (BGL) have 
been measured are: 1) Tantigeria, 2) Rangamati, 3) Ashok Nagar-Nepalipara, 
4) Police Lines, 5) Michael Madhududan Nagar, 6) Kshudiram Nagar, 7) Rajabajar, 



8) Karnelgola, 9) Mirbazar-Barabazar area, 10) Aligunj, 11) Judges Court, 
12) Jagannath Mandir, 13) Sarat Palli, 14) Bidhan Nagar, 15) Rabindra Nagar, 
16)Burge Town, and 17) Mitra Compound. In each sector as mentioned above 20 
major dug wells were selected and the water level in each of these was measured 
using a plumb bob fitted string and a measuring tape. 

The collected data have been scrutinised. in the laboratory and plotted on the 
respective location on the base map of the township. A mean value of the depth of 
water table have been considered in the cases of almost equal values of data points 
collected in each sector. The processed values of data generated thereby have been 
plotted on the respective sectors of the map and Isopleth lines showing the water 
table below the ground level have been drawn at an interval of one metre. The 
underground water-table map of the Medinipur township area prepared thereby is 
presented in Figure I. 

Variation of the underground water table in December 2000 
Reason for the areal variation of the underground water table: Variation in the 
condition of the underground water table around Medinipur Township area is 
directly associated with a) the underground structural conditions of the rocks and b) 
the amount of infiltrated water received from precipitation through seasons. Hard 
lateritic layer, with variable thickness is extended through this township. This plays 
a significant role in controlling the pattern of the subsoil water reserve from area to 
area within the township. The other controlling factor is the amount of water 
received from precipitation through seasons. It is a certain fact that percolation of 
precipitated water mainly during the rainy season every year recharges the 
underground water table or the aquifer. The average annual rainfall received in this 
township area. as counted from the last 8 years' (1992-99) record, is about 154cm. 

Pattern of the aerial variation of the underground water table; an interpretation 
of the Water table Map of Medinipur: Within the main township area the water 
table appears to vary from l.Om below ground level (BGL) to over 8.0m BGL. A 
certain pattern has emerged here. The most favourable zone, with water table 
ranging between 2.0m and 3.0m BOL, occurs through the west-eentral part of the 
township extending at north-south direction formAshok Nagar through Burge Town 
to Mitra Compound. To the east the water table gradually subsides to about 4.0m 
BGL (up to Aligunj) and to the further east-southeast the water table again rises up 
to a convenient level of 2.0 BGL (around Cornelgola and Nagar Chak). In between 
these zone there occurs another small pocket around the southern fringe of Rabindra 
Nagar, where the water table remains only at 2.0m. To the northeast, beyond the 
Police Lines the water table subsides quite rapidly and around Uday Pally (to the 
east and the northeast ofthe Central Jail), it is found below 8.0m from the ground 
surface. The water table gradually subsides almost at the similar rate from the 



Ashok Nagar - Mitra Compound area to the west and northwest. Around our 
Vidyasagar University Campus it was found between 7.0m and 8.0m BGL. 
However, the water table very distinctly subsides through Tantigeria, Rangamati 
and Sarat Palli sectors. With the extension ofthe dry and thick lateritic soils in this 
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Figure: 1 



part the water table sharply goes down, sinking below 8.0m. In the sectors to the 
south and southwest of Rangamati and Saratpalli virtually no subsurface water table 
was found. . 

It is obvious that with the progresses of drier season through the months of 
January, February, March, April and May the condition of the underground water 
table will be more critical, and some sectors of the township, like, Uday Pally, 
Rangamati and Sarat Pally will have to rely entirely on the supply of water through 
the Municipality water supply system. The authors believe that for any future 
planning of the extension of the township the administrative authority and the 
planners concerned will have to consider the above information of investigation 
carefully. 




