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Preface 
 

Geo-Hazardsare the events caused by geological features and processes that 

present severe threats to humans, property and the natural environment. 

Earthquakes, floods, landslides, volcanoes, avalanches and tsunamis are the most 

common geohazards on the land. In terms of number of fatalities, earthquakes and 

floods are often considered the worst devastating geo-hazards. Tsunami is another 

type of geo-hazard that is relatively rare, but the recent tragic events in the Indian 

Ocean and Japan showed the devastating nature. There is an urgent need to improve 

our basic understanding of the technical, financial and social risks posed by these 

geo-hazards, the relationships between those risks, and our ability to coup them. 

International Geo-Hazards Research Society (IGRS) is dedicated to the 

dissemination of scientific information on all aspects of natural hazards; namely 

earthquakes, volcanoes, landslides, floods, radiation hazards, and related topics. The 

idea to form a society of scientists working on geo-hazards was introduced during a 

symposium held at Dresden, Germany in September 2005, with the aim to promote 

international collaboration leading to multidisciplinary geo-hazards research 

(fundamental and applied) as well as to create synergy among its members to get 

involved in multi-disciplinary and multi-national projects on the various geo-

hazards research areas. The International Geo-Hazards Research Society (IGRS) 

was then established and registered in Germany in May 2007. During the society‟s 

first meeting at Dresden in March 2008, IGRS has decided to hold biannual 

symposium on geo-hazards research at different cities of the world with no 

geographic limit, to provide a forum for meaningful interaction among scientists 

working on geo-hazards research. Thereafter the symposia were organized under the 

banner of IGRS at Istanbul, Turkey (2009) and Liverno, Pisa, Italy (2010). 

It is a matter of great honor for us to organize the Third International      

Geo-Hazards Research Symposium at H.N.B. Garhwal University Campus, Tehri 

Garhwal, India. The objective of this symposium is to provide a platform for 

interaction and exchange of idea among the researchers working on geo-hazards and 

related areas in various institutions and universities. In this symposium, we received 

an overwhelming response from scientists resulting in a record 148 abstracts 

including one keynote address and 21 invited talks. The three day programme will 

be packed up with 21 invited talks, 35 oral presentation and 91 poster presentations.  

I am highly thankful to Prof. S.K. Singh, Honorable Vice Chancellor, 

H.N.B. Garhwal University for taking keen interest and allowing us to organize the 

symposium. Useful advice and help provided by members of International Advisory 

Board, International Organizing Committee and Local Organizing Committee are 

also gratefully acknowledged. I am thankful to various funding agencies for 

financial grant and support for organizing this symposium. Lastly I thank all those 

who have contributed directly or indirectly in the organization of this symposium.  

 

Prof. R.C. Ramola 

Convener, IGRS-2012 

& President, IGRS 
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Our Campus 
 

 HNB Garhwal University, Swami Ram Teerth Campus, Badshahi Thaul, 

Tehri is named after the great monk, philosopher, mathematician and poet of India, 

Swami Ram Teerthji (1873-1906). This institution is the premier institute of higher 

learning in the catchments area of Tehri Dam, the largest rock fill dam of Asia. 

Located at the 65 kilometer distance on Rishikesh Gangotri National Highway near 

the hilly town of Chamba from where the Campus can be approached at a distance 

of 3 kilometers drive. Situated at the height of 5300 feet from the sea level, the 

University Campus is surrounded by the lush green trees of cedar, pines, oaks and 

rhododendrons. The Campus is spread in the total area of 26 Acres of land and 

engirdled with the middle Himalayan ranges. The echo friendly serene environment 

contributes immensely for the leanings of the different branches of the knowledge 

traditional as well as vocational in this campus. 

 

     Different Schools, such as Physical Science, Life Science, Earth Science, 

Social Science, Languages Indian and Foreign, School of Legal Studies, Commerce 

and Education have been continuously shaping the careers of the students. Not only 

the class room studies but also the activities outside related to the social services , 

sports, cultural and other co curricular activities find the better performance with the 

ablest guidance and supervision of the 53 permanent faculty members and 36 part 

time teachers and 82 technical and non teaching staff of this Campus. 

 

  The number of the students enrolled here in the different schools at graduate 

and post graduate levels in the current session are 1003 and 302, respectively. 204 

students have enrolled here in the professional courses during this session. The 

faculty members have been actively engaged in the research and extension works in 

their respective disciplines and visit the different reputed institutions of national and 

international status in the different parts of the country and abroad. 

 

     Besides getting enrollment for the graduate and post graduate courses, a 

sizable number of students have been attracted for research works in the different 

area of specializations of the different subjects not only from nearby area, but also  

from the North East, Jammu  and Kashmir, Punjab, Haryana, Himachal Pradesh and 

West Bengal. The boys‟ hostel with all the facilities makes a comfortable stay for 

the students who come here from the far away places. 

 

     The Campus is developing with leaps and bounds under the patronage of 

our Hon‟ble Vice-Chancellor, Professor S.K. Singh, who is seriously planning to 

equip the campus with all the basic facilities of infrastructure and academic needs 

for the forthcoming needs of the students who enroll here at this integral Campus of 

the Garhwal Central University.   

Prof. D.S. Kaintura 

Director 
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Department of Physics 
 

 The Department of Physics of H.N.B. Garhwal University has been 

developing as nucleus for postgraduate and research activities since the university 

was founded in 1973. Initially M.Sc. courses were only at Srinagar campus that was 

further extended to Tehri and Pauri campuses in 1990. About 60 students pass their 

postgraduation annually from the department. At present Department of Physics 

offers two years M.Sc. courses with semester system of examinations. In first and 

second semester all the students are exposed to basic courses of physics and in the 

third and last semester they can choose one special course as specilization. The 

details of various courses offered by the department are as follows: 
 

  

B.Sc. (Three Years); M.Sc. (Two Years) and Ph.D. Programmes 

 

 

 Research activities were started in the department soon after it came in 

existence in 1973. The Department of Physics has facilities to carry out the research 

work in the field of Solid State Physics, Spectroscopy, Particle Physics, Radiation 

Physics, Nuclear Geophysics and Material Science. The department has run several 

research and development projects funded by various agencies and has contributed 

more than 400 research papers in various journals of international repute. The 

department has received funds under the DST-FIST programme for the central 

computing facilities. Department is conducting seminars/symposia and workshops 

to updating the knowledge of students and faculty members, in addition to the visit 

by faculty members to foreign university and institutes. The list of faculty members 

with their research specialization is as follows: 
 

Srinagar campus Tehri Campus 

Prof. R.P. Gairola – Solid State Physics 

Prof. G.C. Joshi – Spectroscopy 

Dr. K.D. Purohit – Astro-Particle Physics 

Prof. S.C. Bhatt – Solid State Physics 

Prof. T.C. Upadhyay – Solid State Physics 

Dr. Manish Uniyal, Research Officer 

 

Pauri Campus 

 

Prof. U.C. Naithani – Solid State Physics 

Dr. S.C.Gairola–Condenced Matter Physics 

Dr. Piyush Sinha – Solid State Physics 

Dr. Arun Rawat – Particle Physics 

 

Laboratory Staff (Tehri Campus) 

Dr. S.P.S. Rajput  

Mr. B.M. Badoni 

 

Prof. P.D. Semalty–Solid State Physics 

Prof. R.C. Ramola – Radiation Physics 

Dr. A.A. Bourai – Solid State Physics 

Dr. J.M.S. Rana – Particle Physics 
 

Research Fellows (Tehri Campus) 

Ms. Anju Semwal 

Mr. B.S. Rautela 

Mr. M.P.S. Rana 

Ms. Sandhya Negi 

Ms. Manjulata Yadav 

Ms. Sunita Aswal 

Mr. Mukesh Rawat 

Mr. Mukesh Prasad 

Mr. Anoop Dangwal 

Ms. Vandana Gairola 

Ms. Sweta Uniyal 

Mr. Manish Chand 
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from the Ground up to Space. Friedemann Freund, NASA, 

USA 

 

Technical Session 1 Chairperson:  Prof. Aruk K. Saraf 

 
12:30 – 13:00  Invited Talk 1 

Seismic Hazard Assessment and Mitigation in India: An 

Overview. B.K. Bansal, Delhi, India 

    

Oral Presentations 
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13:15 – 13:30 Recent Strong Earthquakes in the Himalaya: An Appraisal 
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14:30 – 15:00  Invited Talk 2 

Disturbing the Earth. Bikash Sinha  
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Landslides and Related Hazards in Uttarkashi Area, 
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Oral Presentations 

15:30 – 15:45 Seismotectonics and Vulnerability: Present Earthquake 

Scenario in Northeastern India. Saurabh Baru, India 
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15:45 – 16:00 Time Variation of Helium Isotope Ratios in Northeastern 

Japan: Comparison between Two Earthquakes. Keika 

Horiguchi, Noritoshi Morikawa, Jun-ichi Matsuda, Takashi 

Nakayama and Kohei Kazahaya, Japan 

16:00 – 16:15  Tea    

 

Technical Session 3 Chairperson: Prof. Surinder Singh 

 
16:15 – 16:45  Invited Talk 4 
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Track System. F. Sarradin, Dosirad, France 

 

Oral Presentations 

16:45 – 17:00 Estimation of Radon Exhalation Rate, Natural 

Radioactivity and Radiation Doses in Mosaic Samples. 

Meena Mishra, A.K.Mahur,    R.G. Sonkawade
 
 and  

Rajendra Prasad, India 

17:00 – 17:15 Variation of Radon Levels in Soil and Groundwater and its 

Relation with Seismic Activity in Garhwal Himalaya. 

G.S.Gusain, B.S.Rautela, Ganesh Prasad, R.C.Ramola, 
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12 June 2012 (Tuesday) 
 

Technical Session 5 Chairperson: Prof. H.S. Virk 
 

09:30 – 10:00  Invited Talk 5 

Earthquake Risk Mitigation in Himalaya. B.K. Rastogi, 

Gandhinagar, India 

10:00 – 10:30  Invited Talk 6 

Effect of CO2 on Radon Isotope Measurements in Volcanic 

and Geothermal Studies. Derek Lane-Smith, Billerica, USA 
 

Oral Presentations 

10:30 – 10:45 Investigation of Crust and Upper Mantle Structure Across 

Himachal Pradesh and Ladakh Region. Devajit Hazarika, 
Naresh Kumar, Dilip Kr Yadav 
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10:45 – 11:00 Stress Change due to the Great 2011 Tohoku Earthquake 

(Mw 9.0) and Induced Earthquake Activity in the Inland 

areas of Northeastern Japan. K. Yoshida, A. Hasegawa, T. 

Okada, Y. Ito, T. Inuma, Japan 

11:00 – 11:15 Recent Reactivation of the Kaliyasaur (Sher-O-Bagar) 
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Chauha, and Virendra Rana, India 
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Technical Session 6 Chairperson: Prof. Thomas Streil 

 
11:30 – 12:00  Invited Talk 7 

Geochemical Study on Terrestrial Radioisotopes in Black 

Shale Hosted Mn-Carbonate Deposit (Urkut, Hungary). 

Tamas Vigh, Urkut, Hungary  

 

Oral Presentations 
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Rn Exhalation, Natural Radioactivity and 

Radiation Exposure in Some Milk Samples From Atomic 

Power Station Narora, India. A.K.Mahur, R.Kumar, 

J.Sharma, R.Varshney, R.G.Sonkawade, R. Swarup
 
and R. 

Prasad, India 
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Technical Session 7 Chairperson: Prof. Bikash Sinha 
 

14:00 – 14:30  Invited Talk 8 

Remote Sensing Observations of Earthquake Thermal 

Precursors. A.K. Saraf, IIT Roorkee, India 

 

14:30 – 15:00  Invited Talk 9 

Validation of Earthquake Precursor Model using Soil-Gas 

Geochemistry: Taiwan Perspective. Vivek Walia, Taipei, 

Taiwan 

 

Oral Presentations 

15:00 – 15:15 Active Tectonics of Himalayan Thrust/Fault System in 
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Paul, India 
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Earthquake Forewarning – A Multidisciplinary Challenge from the Ground up 

to Space 
 

Friedemann Freund 

NASA Ames Research Center, Earth Sci. Div./ San Jose State University, Physics 

Dept./ SETI Institute, USA 

 

        Earthquakes are caused by the build-up of tectonic stress across a thick 

section of the Earth‟s crust culminating in a sudden, catastrophic rupture, mostly in 

the 5-35 km depth range.  The rock volumes affected by increasing stress scale in 

size with the magnitude of the coming EQ. 

Minerals in the rocks contain defects which, upon stressing, release 

electronic charge carriers: defect electrons in the oxygen anion sublattice, known as 

positive holes.  These positive holes   

(i) are highly mobile,  

(ii) are able to flow out of the stressed rock volumes into the surrounding 

unstressed or less stressed rocks over distances on the order of tens, maybe 

hundreds of kilometers,  

(iii) form currents deep in the crust, which – under certain conditions – can 

reach millions of amperes flowing over extended periods of time, 

fluctuating and emitting EM radiation,  

(iv) initiate physical and chemical processes at the ground-air and ground-water 

interfaces,  

(v) affect the ionosphere and possibly even the Van Allen radiation belts, 

(vi) cause specific reactions in animals, and  

(vii) cause changes in human behavior and health, which can warn us of the 

impending EQ.  

Understanding the positive hole charge carriers allows us for the first time 

ever to recognize the physics linking different and seemingly unconnectable types 

of pre-EQ signals.  This in turn will allow us to develop algorithms that take 

different types of pre-EQ signals and combine them into a workable earthquake 

early warning system, where “early warning” refers to a time scale of days to 

possibly weeks before major seismic events.   

Progress can only be achieved, if we approach this topic in a broadly 

multidisciplinary spirit and also make concerted efforts to involve seismologists, 

who have not participated until now.   
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Seismic Hazard Assessment and Mitigation in India: An Overview 

 

Brijesh K. Bansal and Mithila Verma 

Geoscience division, Ministry of Earth Sciences 

Prithivi Bhavan, Lodhi Road, New Delhi 

Email: bansalbk@nic.in, mverma.moes@nic.in 

 

The Indian subcontinent is one of the most earthquake prone areas of the 

world. It has been affected by destructive earthquakes since historical times.  The 

main sources of Indian seismicity include, Himalayan collision zone in North, Indo- 

Burmese arc in Northeast region, Failed rift zones in its interior i.e. Peninsular 

Indian Shield and Andaman Sumatra trench in south-east Indian Territory.  During 

the last about 100 years, the country has witnessed several major and great 

earthquakes including, the Uttaranchal 1803; Rann of Kutch 1819; Shillong 1897; 

Kangra 1905; Bihar- Nepal 1934; Assam 1950; Bhuj, 2001 and Kashmir 2005. 

However, the reliable data on earthquakes are available only from the beginning of 

this century when first seismic observatory was established at Kolkata in Northeast 

India in 1898 soon after the great Shillong earthquake. The issue of seismic hazard 

or the study of destructive effects of earthquakes in India was initially made by 

Geological Survey of India in 1898 and since then considerable progress has been 

made. The current seismic zonation map prepared and published by Bureau of 

Indian Standards (BIS), broadly places seismic vulnerability of different parts of the 

country in four major zones. However, the existing zonation map is not sufficient 

for the assessment of area-specific seismic risks, necessitating large scale seismic 

micro-zoning for earthquake disaster mitigation and management. Accordingly, 

seismic microzonation studies introduced in India and with continuous 

developments in this field, first level seismic microzonation has already been 

completed for selected urban centres including, Jabalpur, Guwahati, Delhi, 

Bangalore, Ahemdabad, and Dehradun etc. The maps prepared for these cities are 

being further refined on as per the requirements and a plan has also been firmed up 

for  taking up microzonation of  30 selected cities, which lie in seismic zones V and 

IV and have a population density of half a million. The paper highlights the efforts 

made in India so far towards seismic hazard assessment, its mitigation as well as the 

future road map for these studies.  
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Disturbing the Earth 

 

Bikash Sinha 

Homi Bhabha Professor, Department of Atomic Energy 

Variable Energy Cyclotron Centre, 1/AF Bidhannagar, Kolkata – 700 064, India 

 

Since the industrial revolution in the eighteenth centaury, mother earth has 

been bearing the effects of a dramatic increase in carbon di-oxide, leading to 

greenhouse effect of global warming and climate change. We see more intense 

natural disasters, earthquakes and Tsunami in particular; even the frequency of these 

disasters has perceptibly increased. 

The anomalous helium production, as a precursor of earthquakes has been a 

very interesting focus of activity in this regard. Can we find, at least, approximately 

the epicentre of the earthquake / Tsunami?   

These are some of the issues to be discussed at the 3
rd 

International Geo-

hazard Research Symposium. 

 

 

Landslides and Related Hazards in Uttarkashi Area, Garhwal Himalaya, 

Uttarakhand 

 

D. S.  Bagri 

Department of Geology, HNB Garhwal University, SRT Campus, Badshahi Thaul, 

Tehri Garhwal – 249 199, India 

 

The natural hazards such as landslides and mass movements have been 

affecting the Himalaya for the past many decades. This leads to considerable loss 

and damage to life and property. The landslides have caused environmental 

degradation through burial of houses, choking of drainage, removal of soil cover, 

depletion of forests and threaten the existence of villages down slope. Sometimes 

damming of rivers creates chances of flash floods. Topography, structure, lithology, 

climate, prevailing ground water conditions, amount of vegetation and denudational 

processes contribute to slope instability in hilly terrain leading to mass wasting. In 

addition to this, human factors like deforestation, overgrazing, steepening of slopes, 

use of explosives in construction of roads, dams and tunnels are aggravating the 

recurring hazards.  

The rocks of Garhwal Group and Central Crystalline prone to mass wasting, 

are dissected by thrusts, the subsurfacial, geomorphic feature i.e. DHHR (Delhi-

Haridwar-Harsil Ridge), an extension of Aravalli rocks and a number of transverse 

faults. The thrusts are important planes of weakness for the release of energy. In 

Uttarkashi region MCT shear zone can be divided into three different thrusts i.e. 

MCT- I (Vaikrita thrust), MCT – II (Munsiari/Jutogh thrust), MCT – III 

(Chail/Ramgarh thrust). The release of energy along these lineaments results into 
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the hazards like earthquakes, landslides and other mass movements. Delhi-

Haridwar-Harsil Ridge (DHHR), an extension of Aravalli basement below Garhwal 

Himalaya is one of the important causes of subsidence in the area. The Varunavat 

mountain at Uttarkashi was affected by landslides in recent times, threatened the 

township and to some extent blocked the flow of the Bhagirathi to the west of 

confluence of Bhagirathi and Indravati rivers. The Varunavat, Bagi, Bhatwari, 

Bhankoli and Debrani slides were possibly caused by subsidence.  

Although the recurrences of natural hazards are beyond human control, 

even then, their impact can be minimized. Remedial and precautionary measures are 

an urgent need of the hour. Some mitigation measures like release of the pore water 

pressure on the slopes, change in the drainage pattern, filling up of joints and cracks 

on the crown of the slopes and immediate ban on the construction of multi-storied 

buildings besides afforestation are called for. A strong database like digital mapping 

of the area and advance information system may be a suitable and possible remedy. 

 

 

SSNTD LR115 Type by DOSIRAD / New Optical Counting Tracks System 

 

F. Sarradin and F. Boudet 

DOSIRAD LABORATORY - 15 RUE DU GARDON  

26700 PIERRELATTE- FRANCE 

Corresponding Author’s email: dosirad@wanadoo.fr 

 

A presentation of the new system of track analysis will be made, after a 

brief reminder on the physical specifications of the solid state nuclear track detector 

LR115 T2 and its main uses in radon detection. LR115 T2 is a solid state nuclear 

track detector which sensitive substrate is a 12µm layer of cellulose nitrate, 

exclusive rights of DOSIRAD, France. It fits 3 types of dosimeters each tailored for 

different needs: 

 KODALPHA - An open passive dosimeter for measuring radon in homes 

and buildings 

 A closed radon dosimeter for measuring radon in underground cavities 

 PAD – distributed by ALGADE, France – to measure health hazards 

resulting from exposure to short-life radon descendants. 

After more than 20 years in operation, the system developed by KODAK 

and Jean ANDRU, founder of DOSIRAD, has become somewhat obsolete, not in its 

technical performances but rather in connexion with its associated tools such as the 

computer, the PC/camera link and software. Another issue was the lack of direct 

visualization of the tracks. 

The new tool developed in partnership with MICROVISION (provider of 

several operational applications for ALGADE) includes two image processing 

software, DOSIX for routine analysis and ELLIX for track characterization, both 
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satisfactory although a few improvements are still required for optimal routine 

operations. 

The main improvements are: a direct visualization of the picture and the 

tracks, optimization of the processing statistics, simplicity of use. 

Focusing in routine mode is still a weak point to be improved for a 100% use of the 

system. 

Our future goal is to use a camera able to take a shot of the complete film 

surface (in the range of 1 cm
2
), and sufficiently sensitive to identify tracks in the 

range of 1 µm, which would save a lot of time during analysis. 

 

 

 

Earthquake Risk Mitigation in Himalaya 

 

B.K. Rastogi 

Institute of Seismological Research, Raisan, Gandhinagar 382 009, India 

dg-isr@gujarat.gov.in 

 

 Empirical relations have been worked out for seismic characteristics from 

the study of over 10 earthquake sequences in Himalaya. These are found to be 

handy in estimating the parameters like rupture length, rupture area, largest 

aftershock, duration of aftershocks, the largest expected magnitude and isoseismal 

areas expected for different magnitudes. 

 ISR plans precise earthquake monitoring in different sectors of Himalaya 

for understanding earthquake rupture processes, earthquake interactions, wave 

amplification and stress-strain behavior. The tomography will give information 

about the anomalous subsurface structures. GPS, InSAR and quantitative 

geomorphology investigations will yield information about crustal deformation, 

viscoelastic processes and slow earthquakes.  

Uttarakhand has been identified as a gap area for M>8 earthquake. Such an 

earthquake will severely damage all kinds of non-engineered buildings from single 

story to multistory in the entire Uttarakhand and also multistory buildings in the 

Gangetic Plains up to 300 km from nearest rupture point. It is necessary to have 

awareness and preparedness programs. People need to be advised that simple 

earthquake resistant measures can save precious lives and properties. Low cost 

houses can be strengthened by providing cross braces to the walls and interlocking 

stones on corners to join two side walls. Chiseled stones can withstand quite strong 

motions as compared to random rubble masonry, factories for which need to be 

started by the NGOs and Govt. Smaller one story houses are better than double 

story. In RCC houses roof should be light and pillars strong. Multistory buildings 

should not have asymmetry in plan or section. Two or more buildings should not be 

joined at lift columns. The ground floor for parking should have shear walls and 

pillars and beams should adhere to the specifications. The earthquake resistant 
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measures should be made mandatory and monitored as well as certified by a 

structural engineering body.  General ideas of amplification in a valley or hill top 

due to low-velocity sediments need to be popularized. Such engineering aspects will 

be explained. 

 

 

 

Effect of CO₂ on Radon Isotope Measurements in Volcanic and Geothermal 

Studies 

 

Derek Lane-Smith, KWW Sims 

DURRIDGE Company, Inc., 524 Boston Rd., Billerica, MA 01821, USA 

 

Radon isotope measurements provide a unique opportunity to study the 

genesis, segregation and movement of gases in volcanic systems. A recent paper by 

Giammanco et al (2007), 
220

Rn and 
222

Rn activity and of CO₂ flux in soil and 

fumaroles on Mount Etna volcano in 2005–2006, shows an empirical relationship 

between (
220

Rn/
222

Rn) and CO2 efflux, in which it is theorized that deep, magmatic 

sources of gas are characterized by high 
222

Rn activity and high CO2 efflux, whereas 

shallow sources are indicated by high 
220

Rn activity and relatively low CO2 efflux. 

However, this past year in Yellowstone we noted an effect that was correlated with 

high CO2 and which seemed preferentially to influence 220Rn readings. Here we 

present details on the in-field measurements of radon and also on our experience 

evaluating the effect of CO2 on the measurement of radon isotopes 
220

Rn and 
222

Rn. 

These results have implications not only for volcanic measurements but also for 

measurement of radon for monitoring deep well injection of CO2, and its potential 

leakage. 

 

Giammanco, K.W.W. Sims and S., M. Neri (2007). “Shallow rock stresses and gas 

transport at Mt. Etna (Italy) monitored through 
220

Rn, 
222

Rn and soil CO2 emissions 

in soil and fumaroles.” Geochemistry, Geophysics and Geosystems, 8, Q10001, doi: 

1029/2007GC00164 
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Geochemical Study on Terrestrial Radioisotopes in Black Shale Hosted Mn-

Carbonate Deposit (Úrkút, Hungary) 

 

Tamás Vigh
1
, Tibor Kovács

2
, János Somlai

2
, Norbert Kávási

3
, Márta Polgári

4
, 

Lóránt Bíró
5 

1
Mangan Mining and Processing Ltd., Úrkút, Hungary 

2
Institute of Radiochemistry and Radioecology, University of Pannonia 

Veszprém, Hungary 
3
National Institute for Radiological Sciences, Chiba, Japan 

4
Geochemical Research Institute of Hungarian Academy of Sciences 

Budapest, Hungary 
5
Department of Mineralogy and Petrology, University of Szeged, Szeged, Hungary 

E-Mail: manganvigh@vnet.hu 

 

Previously, little attention has been paid to terrestrial radioisotopes (U, Th, 

isotopes and K-40) occurring in manganese ores, despite the fact that, on the one 

hand, the bio-geochemical relationship between Mn and U is versatile, and on the 

other hand, the occurrence of terrestrial radioisotopes in great amounts during 

mining on a long-term causes significant radiation exposure. It is especially 

important to inspect black shale hosted manganese ores from this aspect as black 

shales are typically potential U-rich formations. Despite the increased radon 

concentration level in the mine, based on the detailed major elements, trace 

elements and gamma spectroscopy inspection of the rock types of deposit, the U, Th 

enrichment was undetectable. However, the U and Th content of about average 

terrestrial abundance of the great ore amount may be in the background of the 

increased radon concentration level. K-40 can be explained by the significant 

celadonite content of the Mn-carbonate ore and significant cryptomelane content of 

Mn-oxide ore. The microbial Mn (II) oxidation processes of the black shale hosted 

Mn-carbonate deposit refer to oxidative surroundings at the time of the formation, 

which is also confirmed by the little U-content typical despite of the black shale 

environment (geochemical paleoenvironmental indicator).  

The black shale hosted Mn-carbonate ore deposits in spite of the low U 

content exhibit potential radon danger for miners, which can be eliminated with 

intensive air change only. 
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Remote Sensing Observations of Earthquake Thermal Precursors 

 

Arun K. Saraf 

Department of Earth Sciences, Indian Institute of Technology  

Roorkee – 247 667, India 

arun.k.saraf@gmail.com 

 

Accumulative energy in an earthquake preparation zone under high stresses 

manifests various observable signs of the impending earthquake event. This energy 

transformation which sometimes results in land surface temperature (LST) rise can 

be detected through satellites equipped with thermal infrared sensors such as 

NOAA-AVHRR, Terra/Aqua-MODIS etc. It has been observed that the thermal 

infrared anomaly appeared in the LST before the earthquakes and went away along 

with the events. Rise in temperature varied from 3-11°C than the normal 

temperature as observed during many earthquakes occurred in different parts of the 

world. Results of various earthquakes occurred in recent past in different parts of 

the world including India, Iran, Algeria, Pakistan, Romania etc. have been 

presented. 

 

 

Validation of Earthquake Precursor Model using Soil-gas Geochemistry: 

Taiwan Perspective  

 

Vivek Walia
1
, T. F. Yang

2
, C-C. Fu

2
, S-J. Lin

1
, B.R. Arora

1
, Arvind Kumar

1
, K. L. 

Wen
1,3

 and C-H Chen
2 

1
National Center for Research on Earthquake Engineering, National Applied 

Research Laboratories, Taipei-106, Taiwan 
2
Department of Geosciences, National Taiwan University, Taipei-106, Taiwan 
3
Department of Earth Sciences and Institute of Geophysics, National Central 

University, Jhongli-32054, Taiwan 

The island of Taiwan is a product of the collision between Philippine Sea 

plate and Eurasian plate which makes it a region of high seismicity.The present 

study is aimed at obtaining effective earthquake precursory model from the long 

term radon monitoring at the established monitoring stations along different fault 

systems in Taiwan. The skepticism, that accompany the earthquake precursory 

phenomena, may be due to non-existence of a universal model and has been a 

challenge for quite some time which created lots of interest in the scientific 

community to solve this problem. Some models/empirical relations have been 

proposed in the past relating geochemical anomalies and seismic parameters. Most 

of the proposed relationships or models are under debate; however, still in 

agreement that episodic crustal stress/strain is possible source mechanism for 

precursory signals. To carry out the present investigations, variations in temporal 
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soil-gases compositions were measured at continuous earthquake monitoring 

stations established along different faults. From the results of long term 

geochemical monitoring at the established monitoring stations we can divide the 

studied area in two different tectonic zones. We proposed tectonic based model for 

earthquake forecasting in Taiwan and tested it for some big earthquakes occurred in 

the recent past. Based on the anomalous signatures from particular monitoring 

stations we are in a state to identify the area for impending earthquakes of 

magnitude ≥ 5. For selection criteria, earthquakes having local intensity ≥ 1 at the 

monitoring stations with epicentral distance (R) < 150 kms having D/R ratio ≥ 1 

with focal depth < 40 kms are considered. During the observation period about 18 

earthquakes of magnitude ≥ 5 were recorded in and around Taiwan. However, out 

these only few earthquakes well under the defined selection criteria and tested for 

the proposed model. 

 

 

Perception of Radiation Hazards due to Thoron and its Progeny in Indoor 

Environment 

 

R.C. Ramola 

Department of Physics, H.N.B. Garhwal University 

Badshahi Thaul Campus, Tehri Garhwal – 249 199, India 

E-Mail: rcramola@gmail.com 

  

It is an establish fact that exposure of high radon is one of the causative 

factors of human lung cancer. The presence of thoron, 
220

Rn, was often neglected 

because it was considered that the quantity of thoron in the environment is less than 

that of radon. However, recent studies have shown that the dose due to exposure to 
220

Rn and its progeny can equal or several times exceed that of 
222

Rn and its 

progeny. The results of thoron and its progeny measurements in the houses of 

normal and high background radiation areas (HBRA) of India using both active and 

passive techniques in different types of houses are presented here. A comparison 

between the results obtained with various techniques is presented in this paper. The 

effectiveness of various thoron and progeny measurement techniques and their 

usefulness in estimating the dose to general public are discussed in details. 
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The use of Radon as Tracer in Environmental Sciences 

 

Quindos L.S, Sainz C., Fuente I., Gutierrez J.L., Quindos L, Arteche J.L 

LARUC, University of Cantabria, SPAIN 

Cardenal Herrera Oria s/n, 39011, Santander, Cantabria 

quindosl@unican.es; sainzc@unican.es 

 

Radon can be used as a naturally occurring tracer for a wide variety of 

environmental processes. By means of grab-sampling or continuous monitoring of 

radon concentration, and together with information coming from other indicators, is 

possible to assess several types of dynamic phenomena in air and water.  

This presentation will show a brief review of the abovementioned use of radon and 

its progeny. As a first example, radon can be an atmospheric dynamics indicator, 

related with air mass interchange near land-sea discontinuities as well as for the 

study of vertical variations of air parameters.  

Concerning indoor gas behavior, some results of the studies related with 

ventilation characterization performed in the Altamira cave (Cantabria, Spain) will 

be shown. Radon concentration changes were used as valuable indicator of the 

atmospheric dynamics inside the cave, providing essential information for the 

conservation of prehistoric paintings with more of 16000 years old.  

Also variations of radon concentration in soil and underground water can 

provide relevant information about different geophysical phenomena. Nowadays the 

correlation between radon variations and seismic activity poses an active research 

field. The joint analysis of radon changes in water together with monitoring of 

parameters like electrical conductivity, pH, CO2 and temperature provide 

information suitable to contribute to the establishment of reference conditions 

concerning seismic activity of a given area. In relation with this topic, some 

preliminary results obtained in thermal spa will be shown.  

Finally, related with the volcanoes activity, some considerations will be 

given concerning the abnormalities that will be studied in relation with an active 

volcano in Spain during the last months.  

 

 

Radon and Radon Remediation Measures near Baita-Stei Old Uranium Mine 

 

C. Cosma, A. Cucos, B. Papp, R. Begy, T. Dicu, M. Moldovan, D. Nita, D. 

Burghele, C. Sainz 

Faculty of Environmental Science and Engineering, University Babes-Bolyai 

Cluj-Napoca, Romania 

 

             The Băiţa-Stei mine is a large open pit mine in the northwest of Romania 

(West Carpathian Mountains), situated at 123 km southeast of Oradea, the capital of 

Bihor County.  Băiţa-Stei represents the largest uranium reserve in Romania having 

http://en.wikipedia.org/wiki/Open_pit
http://en.wikipedia.org/wiki/Romania
http://en.wikipedia.org/wiki/Oradea
http://en.wikipedia.org/wiki/Uranium
http://en.wikipedia.org/wiki/Romania
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estimated reserves of 450,000 tones of high grade metal of which around 300,000 

tones were already mined. The Băiţa-Stei mine uranium reserve represented the 

largest surface uranium deposit in the world. Two ways of uranium transport and 

dissemination out of these mines followed during exploitation and at present. First 

is a natural way represented by Crisul-Baita river which cross the Baita surface 

deposit and geological sediment transport by water course increased the uranium 

and radium content in the river meadow. Also building material from Crisulul Baita 

river bed (stone, gravel, sand) was used as construction material for the houses. The 

second way is connected by ore transport with hardly and open trucks from Baita 

Plai to Stei town where the ore was roughly milled and then shipped on rail cars. In 

addition, some people living on this valley and surroundings used as building 

material the uranium waste from these mines. These facts determined that this area 

(Baita Plai- Stei route)  to be considered  as a radon prone area in Romania. Indoor, 

soil and building material radon measurements proved this assumption and now an 

European program for radon mitigation is in progress. The average annual 

additional effective dose in this area is 6.75 ± 5.59 mSv, values higher than the 

action level recommended by International Commission on Radiological Protection. 

The work presents a very attentive survey of indoor radon in this area followed by a 

selection of 20 houses proposed for remediation where a systematic investigation 

regarding radon sources was performed. The measured indoor radon concentration 

in the surveyed buildings ranged from 40 to 4000 Bq m
−3

.  Also a pilot house was 

chosen and here were tested the remedial measures applied for the selected houses.   

                                             

 

Nuclear Accidents and Radiation Hazards 

 

Hardev Singh Virk 

Eternal University, Baru Sahib, HP, India 

E-mail: hardevsingh.virk@gmail.com 

  

The first demonstration of nuclear radiation hazards was the Atomic bomb 

explosions on Hiroshima and Nagasaki in August, 1945. The most dreadful nuclear 

reactor accidents have occurred at Chernobyl on 26 April, 1986, and more recently 

in Japan, causing Radiation Disaster at Fukushima Daiichi Nuclear Power Plant, 

after it was hit by Tsunami on March 11, 2011. Reactor accidents and nuclear 

explosions have created a media-hype and a „nuclear neurosis‟ among the general 

public to veto setting up of any nuclear facility, even in remote areas. Public 

awareness of environmental and nuclear radiation hazards is an area which is most 

neglected in India. A typical case study is the uranium poisoning of ground water 

in Bathinda district of Punjab, where contradictory reports have been published 

about cancer deaths during last 3 years (2009-11).  

Nuclear weapons and Radwaste are other two major sources of radiation 

hazards. Nearly a thousand weapons were detonated by USA for testing and the 

http://en.wikipedia.org/wiki/Uranium
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arsenal comprised of tens of thousands of weapons.  The Russians are reported to 

have dumped unprocessed nuclear waste into the Sea of Japan and nuclear reactors 

from at least 18 nuclear submarines and icebreakers were dumped in the Barents 

Sea.  Both India and Pakistan have developed a variety of ballistic missiles for 

carrying nuclear weapons. Any serious accident caused by detonation of 

propellant/fuel can convert the fissile material of nuclear warhead into aerosol 

particles which will disperse into the environment creating radiation hazard. Thus 

there is always a danger that an accidental nuclear explosion may even trigger a 

nuclear warfare.  The dispersal of plutonium aerosols, even without nuclear 

warfare, may cause 5000 cancer deaths in a metropolitan like Delhi. One can 

imagine the situation in Punjab! 

 

 

Multi Parameter Analysis and Soil Gas Flux Measurements on Surface and in 

Boreholes for Geological Applications and Search for Anomalies before 

Earthquakes and Volcano Eruptions 

 

Streil, T. and  Oeser V. 

SARAD GmbH, Wiesbadener Straße 10, 01159 Dresden, GERMANY 

streil@sarad.de 

 

The actual situation on the measurement sites shows a large number of 

instruments from several manufacturers, each with its own communication path and 

data base format. In many cases adds the operator “self-made” equipment for 

sampling and to join the various equipment. The effort for this is mostly very high 

and often some technical compromises must be made which reduces the 

performance of the single instruments. 

To overcome this situation we developed the DACM (Data Acquisition and 

Control Module) technology. Instruments based on this technology can be modified 

anytime by the user without special knowledge and the claiming of the 

manufacturer. The DACM based offers a set of components which can be 

configured, parameterized and controlled with respect to the requirements on site. 

Typical components are Radon/Thoron modules (soil gas, water, air, exhalation),  

signal inputs for sensors like Co2, Methane, So2.., control outputs for instance for  

pumps, magnetic valves for exhalation measurements but also complex functional 

blocks like spectrometers, PID regulators etc. A complex sampling schedule can be 

created within few minutes by a graphical software interface. 

  Because of the short half life, Thoron measurements require frequently 

additional equipment and sampling procedures depending on the place of 

measurement. Especially in geological applications occur a large number of 

influences by other ambient parameters. Simultaneous measurement of these 

parameters is necessary to check cross correlations to achieve reliable results for 

Thoron.  
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Besides the components, the DACM contains the complete infrastructure 

for field applications like removable mass storage (MMC), communication interface 

(modem, GSM, wireless networking) and operator interface. The systems are 

trimmed to low power consumption for long operation periods using battery or 

green power. The unified structure of the acquired data simplifies the later analysis 

and assessment. 

A new geophysical application of the system is measurement of the soil gas 

flux not only on the surface but also in the depth 50 cm, 1m and deeper. In this case 

the data are not so strong influenced by meteorological conditions. The exhalation 

volume will be flashed by the internal pump with fresh air in defined time steps and 

than can be detected the increase of the concentration in the exhalation volume. 

Typical time resolution for continuous flux measurement in not contaminated soil 

for Co2 and Radon/Thoron is 1 h till 2h. The time to flash the exhalation volume is 

10 till 20 min. For the chemical sensors like Co2, Hydrocarbons, Methane, SO2, 

H2S, Cl, HCl…. this time resolution can be seconds till several minutes, so that the 

breathing of volcano‟s can be studied.  

In cooperation with ITER (Tenerife Spain) first results of radon and CO2 

measurements of the El Hiero eruption from July till October 2011 will be 

presented.  

 

 

Geochemical Precursory and Seismo-Tectonic Studies in NW Himalayas, India 

with Special Emphasis on Radon and Helium Emission 

 

Surinder Singh 

Seismotectonics and Health Risk Assessment Lab 

 Department of Physics, Guru Nanak Dev University, Amritsar-143005, India 

  

The Himalayas are tectonically active due to the northward movement of 

Indian plate. The various thrusts and transverse faults show fast rate of tectonic 

uplift and subsidence. The frequent occurrence of shallow small magnitude and 

moderate size earthquakes indicate that Himalayas are under unusually high stress 

and strain. The geochemical precursory and seism tectonic studies are carried out in 

NW Himalayas, India using radon and helium emissions from within the earth. The 

continuous soil gas radon and daily monitoring of radon concentration in water is 

carried out at Amritsar (Punjab), Kangra and Chamba Valleys of NW Himalayas 

India to study the correlation of radon anomalies in relation to seismic activities in 

the region. In this study, radon monitoring in soil was carried out by using barasol 

probe manufactured by Algade France whereas the radon content in water was 

recorded using RAD7 radon monitoring system of Durridge Company USA. The 

radon anomalies observed in the region have been correlated with the seismic events 

of M ≥ 2 recorded in NW Himalayas by Wadia Institute of Himalayas Geology 

Dehradoon and Indian Meteorological Department, New Delhi. The effect of 
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meteorological parameters viz. temperature, pressure, wind velocity and rainfall on 

radon emission has been studied. The correlation coefficient between radon and 

meteorological parameters has been evaluated. The radon anomaly is not only a 

function of magnitude of the earthquake, epicentral distance, precursory time, depth 

and micro and macro structural changes, but also is a nonlinear function of 

meteorological parameters. Radon and helium monitoring is also carried out along 

the lineaments and faults in the region, which are considered to be the cause for 

high seismic activity in the region. The results obtained are discussed. Other 

geochemical parameters viz. TDS and conductivity in ground water are also 

correlated with seismic events in the region.  

 

 

Instruments and Techniques for Assessing Geo-Radon Potential 

 

Y.S. Mayya 

Radiological Physics & Advisory Division 

Bhabha Atomic Research Centre, Mumbai - 400 085, India 

 

Assessment of radon and thoron potential of soils has several applications 

ranging from evaluating radon, thoron levels in the atmosphere and in the indoor 

environment to the possibility of earth quake prediction. There are three 

fundamental parameters that quantify radon or thoron in various matrices. (i) the 

radioactivity content (ii) the emanating power of soils and other materials and (ii) 

the exhalation potential from the surfaces. There is a large variability in each of 

these from place to place and in a given location, from time to time. Apart from 

varying radioactivity content, these variations are closely linked to environmental 

parameters of temperature, moisture content and pressure variations. This 

introduces the need for accurate and fast in-situ assessment of radon in the matrices 

and in the building materials in a way that does not interfere with the environmental 

parameters. The new requirements have motivated the development of automatic 

and non-invasive techniques for assessing radon potentials. These include the 

development of automatic and multi-functional radon monitors which will measure 

radon in all the three matrices and whose performance is not influenced by humidity 

and pressure variations. Also the monitoring techniques should be such that they 

provide quick assessment of emanating power, surface flux and soil/material 

diffusion coefficients. In this regard some of the older methods involving the use of 

passive detectors are not only time consuming, but also can lead to erroneous results 

if proper care is not exercised in resolving radon from thoron or if unintended leaks 

exist in the sample collection chambers. The new methods based on continuous 

monitoring techniques take care of these short comings. This presentation discusses 

these developments which are finding increasing applications in the field of 

Uranium exploration, earth-quake and environmental studies. 
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Significant Role of Uranium Isotopes in Hiroshima “Black Rain” Soil Samples 

to Study A-Bomb Fallout 
 

S.K. Sahoo
*
, H. Yonehara and T. Ishikawa 

Research Centre for Radiation Protection, 

National Institute of Radiological Sciences,  

4-9-1 Anagawa, Inage-ku, Chiba 263-855, Japan  

E-mail:sahoo@nirs.go.jp 

 
The precise determination of isotopic compositions of elements in the decay 

series of uranium is of importance not only in the nuclear industry, but also in 

environmental and earth sciences. Radioactive disequilibrium is created when 

fractionation occurs between two nuclides belonging to different elements of same 

decay series. The ability to measure disequilibrium with greater precision has 

important implications, since this also increases the temporal resolution with which 

natural processes can be studied. In natural environment, 
234

U is present 

approximately in radioactive equilibrium with 
238

U. Anthropogenic uranium 

contains ultra-trace quantity of 
236

U produced by capture of 
235

U in nuclear artefact 

processes. Therefore, 
236

U can be used as a “finger print” for the presence of 

uranium in the environment, which may originate due to any nuclear accidents.  

The concentration of uranium in various soil samples has been determined 

using inductively coupled plasma mass spectrometry. Accurate chemical and mass 

spectrometric procedure for uranium isotopic analysis using a thermal ionization 

mass spectrometer (TIMS) equipped with a wide aperture retardation potential 

energy filter has been developed. This has been successfully applied to 

determination of 
238

U, 
236

U, 
235

U and 
234

U isotopes in soil samples. The method is 

confirmed by measuring the isotope ratios of two certified reference materials using 

a dynamic mode with Faraday cup and Daly ion-counting system. The resulting 

reproducibility for standards and samples are better than 0.2% at two standard 

deviations. 

There was "black rain" after the Hiroshima atomic bomb (A-bomb) 

exploded over the Hiroshima city on 6
th
 August 1945. In the Hiroshima black rain 

area, previous attempts failed to detect fission products such as 
137

Cs and 
90

Sr due 

to global-scale fallout that occurred mainly in 1960s because the global fallout of 

nuclear test in the atmosphere seemed to contribute larger than the local fallout in 

1945. According to unofficial reports, about 51 kg of 
235

U was loaded in the 

Hiroshima bomb, of which 912 g was consumed by the 16-kt explosion. 

Considering that the precise determination of uranium isotopic composition will 

give some information about radioactive equilibrium, enrichment of 
235

U or 

presence of 
236

U, thermal ionization mass spectrometry (TIMS) and accelerator 

mass spectrometry (AMS) have been employed to detect uranium isotopes from the 

Hiroshima A-bomb in soil samples previously collected in 1976 from the black rain 

area around the Hiroshima city. The 
236

U measurement can provide valuable 
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information about the local fallout contamination by the Hiroshima A-bomb. 

Would it be apt to predict that elevated levels of 
236

U in samples could be due to 
235

U (n,) 
236

U, which has been preserved in these soil samples or may be due to 

anthropogenic activities. 

 

 

Radiological Impact Attributed to Fukushima Daiichi Nuclear Power Plant 

Accident 

 

Shinji Tokonami
1
, Masahiro Hosoda

2
, Atuyuki Sorimachi

1 

1
Institute of Radiation Emergency Medicine, Hirosaki University, Hirosaki, Japan 

2
Hirosaki University Graduate School of Health Sciences, Hirosaki, Japan 

 

After Fukushima Daiichi Nuclear Power Plant (FNPP1) accident, a large 

amount of radioactive materials were released to the environment. Hirosaki 

University decided to dispatch many staff to Fukushima to support residents in 

Fukushima. We were involved in the following activities: Screening test for 

radioactive contamination on residents and evacuees; Temporary visit by evacuees 

to homes in 20 km zone. In addition, some of staff carried out a field survey so as to 

understand radiological aspects on the residents and environment throughout these 

supporting activities.  

For the screening test, twenty teams consisting of a radiation expert, a nurse 

and a clerk were dispatched to Fukushima until the end of July. Consequently more 

than 5,000 people were examined. A GM survey meter was used for screening. For 

the temporary visit, eleven teams consisting of a medical doctor, a nurse, a radiation 

expert and a clerk, were dispatched to Fukushima from late May through early 

August. For the radiation measurement, Dose rates in air along an expressway 

passing northwest of the FNPP1 were measured in a car-borne survey. Individual 

doses for all the participants were recorded throughout the entire period. The 

measurements were conducted in Fukushima several times. Environmental samples 

such as soil, plants, water and leaves were also collected for understanding an 

overview of the accident. Urinary samples were collected and radioactivity in 

thyroid of evacuees was measured for internal dose assessment just after accident. 

The present study describes an overview of activities in Fukushima done by 

Hirosaki University and its cooperated institutions. 
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Experiences using Soil Gas Radon for Location of the Active Faults 

S. Chanyotha*
1
, V. Atyotha

1
, P. Charusiri

2 

1
Department of Nuclear Engineering, Faculty of Engineering,  

Chulalongkorn University, Thailand 
2
Department of Geology, Faculty of Science, Chulalongkorn University, Thailand 

 

While environmental radioactivity is often most concerned with radiation 

protection, the existence of low-level non-equilibrium activities of naturally-

occurring radioisotopes such as radon in the environment can be exploited to help 

understand how the world works.  Several large earthquakes have occurred in the 

last few years (e.g., Japan, Chile, Haiti, Indonesia), some with associated and 

devastating tsunamis, that has renewed interest in earthquake prediction.  

Geophysical applications using such isotopes in the past have included earthquake 

prediction, located fault zones.  This presentation will demonstrate and provide 

examples of how naturally-occurring radioisotope radon can be used as an 

alternative tool for locating fault and fracture zones. Five sites along the Klong 

Marui fault in southern Thailand have been selected for radon mapping in this 

study.  A portable active radon detector device coupled with a developed soil probe 

device is employed to detect the soil gas radon emanation from fault or fracture 

zones.  At each site, soil gas radon measurements are performed along 3 assigned 

lines of investigation.  Each line is approximately 100-150 meters long across the 

fault zone.  The results show that the radon concentrations are anomalously high in 

all the fault zones by factors of 3–8 above background level and are much lower in 

the nearby inactive zones than along the active fault.  The soil gas radon profiles 

are correlated and agree well with the directions of the active faults obtained by the 

trench logging survey. 

 

 

Riddle of Earthquake Prediction 

 

Arun Bapat 

Seismological Consultant, 1/11, Tara Residency, Kothrud, Pune – 411038, India, 

Email - arun_bapat@vsnl.com 

 

At present the picture of earthquake prediction is nebulous. Despite several 

advances in various branches of seismology it has not been possible to accurately 

predict the likely occurrence of a destructive earthquake with time. Some long term 

or medium term predictions have been made for location and magnitude have come 

true. But the element of time could not be quantified. The main reason, as it appears 

is that there is a wide gap between society and researchers. Further, due to lack of 

perfection in the subject of earthquake prediction, the administration is not easily 

ready to accept any forecast. Under such conditions earthquake occur and a large 
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number of people lose their lives. There are some immediate reactions after any 

destructive earthquake such as (a) Common man asks can we predict earthquake? 

(b) Some researchers say only during post-seismic period that the earthquake was 

expected based on their research findings and (c) Government offers immediate aid 

to the survivors and financial aid to the relatives of dead persons.  

To overcome the pathetic situation a plan is prepared which mainly 

concentrates on some points such as (a) The administration should not predict any 

earthquake (b) People should be suitably trained to observe some reliable seismic 

precursors which could be seen, observed and understood by common man without 

any formal training. (c) School and college laboratory equipments should be used to 

monitor some of the geophysical parameters. (d) Use satellite photos to monitor 

some seismically related parameters and keep watch on the potential Epicentral 

area. 

Some efforts have been made in this connection in the states of Gujarat, 

Maharashtra, Assam, Mizoram, Himachal Pradesh and Andaman Island   etc. It is 

proposed to discuss how to educate people and create seismic awareness and how to 

prepare them to face any seismic contingency using a combination of traditional 

knowledge and modern technology. 

 

 

 

World Project about Seismic and Volcanic Precursors 
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Each country, each institution has a chance to provide any kind of scientific 

activity to predict seismic activities and volcanic eruptions. The goal is very 

ambitious because in addition to the event is also desirable that the magnitude is 

determined. This goal is achievable only if we determine the conditions for 

interdisciplinary and international collaboration necessary to find from the mondial 

governance of the planet earth so that they can support the cost, with adequate 

resources. The project that we are going to present will be the result of IGRS, which 

has all its members. pilot areas of our planet will be selected among those which 

have caused drastic damage and where the higher the frequency of earthquakes and 

volcanic activity. The length of the project should be not less than ten years and the 

collaboration of each of us necessary and desirable.  
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Natural Hazards and Disaster Management in India: An Overview 

 

Hardev Singh Virk 

Eternal University, Baru Sahib, HP, India 

E-mail: hardevsingh.virk@gmail.com 

 

Natural hazards become disasters when they impact on the vulnerabilities of 

a region and its people. India is one of world‟s major theatres of disasters. Disasters 

are either natural, such as floods, droughts, cyclones and earthquakes, or man-made 

such as riots, conflicts, refugee situations and others like fire, epidemics, industrial 

accidents, and environmental fallouts.  In 1996, 40 million people were affected by 

disasters around the globe. During the decade 1988-97, disasters in India affected 

over 24 million people and killed 5116 each year, on the average.  The economic 

loss amounted to 1884 million US $ per year. In India, 11.2 percent area is flood-

prone, 28 percent of total cultivable area is drought-prone and it is estimated that 57 

percent of India is earthquake-prone. 

United Nations declared 1990-2000 as the International Decade for Natural 

Disaster Reduction (IDNDR).  During this decade, India faced many major 

disasters, e.g., cyclones in Andhra Pradesh (1990 & 96) and Gujarat (1998), 

earthquakes in Uttarkashi (1991), Latur (1993), Jabalpur (1997) and Bhuj (2001), 

landslide in Uttar Pradesh (1998), in addition to floods (1993-1999).  On an average 

3000 lives have been lost besides destruction of public property worth 10,000 

million rupees. Natural Geo-hazards occur all along the Himalayan belt of India. 

The risk of landslides during and after the rains is always there. Due to heavy snow 

fall in J & K state during this winter, dozens of army personnel have been killed by 

snow avalanches. Natural Disaster Management Agency (NDMA) is making 

concerted efforts to mitigate and manage the disasters in India. Our Group in Guru 

Nanak Dev University, Amritsar was involved in Earthquake monitoring studies in 

Punjab and HP (Kangra & Chamba valleys) for more than a decade. 

 

 

Recent Strong Earthquakes in the Himalaya: An Appraisal to the Tectonic 

Model 

 

J.  R.  Kayal 

Jadavpur University, Kolkata 700032, India 

Email: jr.kayal@gmail.com 

 

We have experienced four strong damaging earthquakes (M 6.3 - 6.9) in the 

Himalaya during the last two decades; two (the 1991 Uttarkashi and the 1999 

Chamoli) in the western Himalaya and two (the 2009 Bhutan and the 2011 Sikkim) 

in the eastern Himalaya. All these strong events caused casualties and huge 

damages to properties.  The western Himalayan earthquakes, the October 20, 1991 
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Uttarkashi earthquake (M 6.6, depth 12 km) and the March 28,  1999 Chamoli 

earthquake (M 6.8, depth 21 km)  fits fairly well with the envisaged Himalayan 

tectonic model; the earthquakes generated on the plane of detachment at shallower 

depth (10-20 km) by thrust faulting mechanisms. Aftershock sequences of these two 

strong earthquakes are studied well using temporary networks. Precise locations, 

fault plane solutions and seismic tomography studies have revealed the seismogenic 

faults that end on the gentle dipping plane of detachment at depth, and the main 

shocks nucleated at the „fault ends‟. The main shock triggered the fault(s) to 

generate the aftershocks. 

In the eastern Himalaya, the two strong damaging earthquakes, the 

September 21, 2009 Bhutan earthquake (M 6.3, depth ~ 10 km) and the September 

18, 2011 Sikkim earthquake (M 6.9, depth ~50 km), however, do not fit with the 

envisaged Himalayan tectonic model. Strike-slip solutions of these earthquakes at 

the shallower as well as at the deeper depth indicate transverse tectonics in the 

eastern Himalaya unlike thrust tectonics in the western Himalaya.  The local seismic 

network data indicate that the NE and NW trending long and deep transverse 

intersecting faults, that may be existing since a time predating the birth of 

Himalaya, accommodate the plate convergence by conjugate shear failure, and the 

earthquakes occur by strike slip-mechanisms on these faults. The Himalayan 

tectonic model is not uniform all along the Himalayan seismic belt from west to 

east.  

 

 

Seismotectonics and Vulnerability: Present Earthquake Scenario in 

Northeastern India 

 

Saurabh Barua 

Geoscience Division, CSIR North-East Institute of Science and Technology 

Jorhat-785006, Assam, India 

Email: saurabhb_23@yahoo.com 

 

The present earthquake scenario in terms of stress analysis, geodynamics of 

the region, seismicity pattern, and estimation of ground motion parameters, crustal 

discontinuities and forecasting a probable isoseismal map in Northeastern India are 

reviewed. All these parameters are studied to understand the seismotectonics of the 

region. To infer the underlying dynamics, the regional seismotectonic stress from 

the stress inversion of 285 double couple focal mechanism solutions of earthquakes 

with an average magnitude of 5.0 are obtained which not only indicate the current 

stress regime but also ascertains the kinematic implications. Analysis of several 

hundreds of earthquakes (M3.4-5.7) recorded by a 21-station broadband seismic 

network during 2001-2010 to understand the complex tectonic model of the 

northeastern region with estimation of the fault plane solutions through waveform 

inversion to characterize the sources. Simultaneously, strong ground motion 
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parameters for Shillong Plateau of Northeastern India are examined. Empirical 

formulas are obtained for main parameters of ground motions as a function of 

earthquake magnitude, fault type, source depth, velocity characterization of medium 

and distance. Correlation between the ground motion parameters and characteristics 

of seismogenic zones are established. A new attenuation relation for peak ground 

acceleration is developed which predict higher expected PGA in the region. 

Besides, determination of seismic velocity structure of the crust and upper mantle 

beneath the Shillong-Mikir Plateau is made based on the technique which relates 

seismic travel times with crustal thickness above the Conrad and Moho 

discontinuities. The results show that the Conrad discontinuity is at 18–20 (±0.5) 

km beneath the Shillong-Mikir Hills Plateau and the Moho discontinuity is at 30 ± 

1.0 km beneath the Shillong Plateau and at 35 ± 1.0 km beneath the Mikir Hills. 

Isoseismal map predicts higher risk in the region. These studies can be utilized as 

one of the prime inputs to the seismic hazard assessment in Northeastern India. 

 

 

Time Variation of Helium Isotope Ratios in Northeastern Japan: Comparison 
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The Iwate–Miyagi Nairiku Earthquake in 2008 (MJMA7.2) and the 2011 

Off the Pacific Coast of Tohoku Earthquake (Mw9.0) occurred in northeastern 

Japan. In order to investigate the behavior of upwelling fluids related to 

earthquakes, the temporal change of helium isotope ratios has been monitored 

before and after these earthquakes in the northeastern Japan area. Hot spring water 

and gas samples were collected at eight localities around the southern border 

between Iwate and Akita prefectures (39-39.5N). Sampling campaigns were 

conducted nine times from June 2008 to October 2011. Two of the hot springs 

(Yabitsu and Onikobe) are located on the source region of the Iwate–Miyagi 

Nairiku Earthquake in 2008. The 3He/4He ratios in five hot springs increased by 

10-85% immediately after the 2008 earthquake (Horiguchi and Matsuda, 2008). 

This variation is much larger than the diurnal variation, suggesting the upwelling of 

fluid with mantle component. The 3He/4He ratios became stable after half a year, 

and thereafter gradually increased in most of the locations. Even after the 

occurrence of the 2011 Off the Pacific Coast of Tohoku Earthquake, the 3He/4He 

ratios in our observation area showed rather constant values. This may be attributed 

to the fact that the epicenter of the 2011 earthquake is fairly distant from the 

observation area. Accordingly fluid channels were possibly not formed beneath the 

observation area. 
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Estimation of Radon Exhalation Rate, Natural Radioactivity and Radiation 

Doses in Mosaic Samples 
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Uranium is a radiotoxic element found in trace quantities in almost all 

naturally occurring materials like soil, rocks, and sand etc. Building materials are 

derived from these materials and are the main source of radioactive gas radon inside 

the dwellings. Mosaic of different brands and colours are commonly used as 

flooring materials in building construction in India.  For the construction of 

buildings in north India Mosaic slabs and sheets etc. are produced and supplied by 

the state of Rajasthan.  Can technique using LR-115 type II solid state nuclear track 

dectectors has been employed for the measurement of radon activity and radon 

exhalation rate in 27 mosaic samples collected from Rajasthan: 10 from Jaipur, 8 

from Kishangarh and 9 from Ajmer.  Wide variation in radon exhalation rates is 

found in the samples. Radon activity varies from 27.5 Bq m
-3

 to 101.1 Bq m
-3

 with 

an average value of 54.9 Bq m
-3

, exhalation
 
rate varies from 491.4 mBq m

-2
 h

-1
 to 

1805.7 mBq m
-2 

h
-1

 with an average value of 981.3 mBq m
-2 

h
-1

 . Effective dose 

equivalent, estimated from exhalation rate varies from 34.7 to 127.4 Sv y
-1

 with an 

average value of 69.3 Sv y
-1

.                                                                    

Activity concentrations of naturally occurring radionuclides (
226

Ra, 
232

Th 

and 
40

K) were also measured in these samples using low level high resolution γ –ray 

spectroscopic system.  The measurements were carried out at Inter-University 

Accelerator Centre, New Delhi using a coaxial n-type HPGe detector (EG&G, 

ORTEC, Oak Ridge, USA). The detector has a resolution of 2.0 keV at 1332 keV 

and relative efficiency of 20%. The activity concentration of 
238

U varies from 3.33± 

1.8 to 128.18± 2.44 Bq kg
-1

 with an average value of 30.67±1.06 Bq kg
-1

 and of 
232

Th from 6.25±0.28 to 51.69± 1.42 Bq kg
-1

 with a mean value of 24.39±0.83 Bq 

kg
-1

 respectively. 
40

K in mosaic samples ranges from very small value to 833.67± 

9.7 Bq kg
-1

 with an average value of 270.29± 3.74 Bq kg
-1

. Radium equivalent 

activity (Raeq) estimated from the activity concentrations of 
238

U, 
232

Th and 
40

K 

varies from 12.27 to 260.45 Bq kg
-1

 with an average value of 82.83 Bq kg
-1

. 

External hazard index, Hex ranges from 0.03 to 0.71 with a mean value of 0.23. The 

internal exposure to 
222

Rn and its radioactive progeny is controlled by the internal 

hazard index Hin. Computed values of Hin vary from 0.04 to 1.07 with an average 

value of 0. 31. Since most of the values of Hex are less than unity, mosaic can be 

used as construction material without posing significant radiological threat.  
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Absorbed gamma dose rate varies from min. value of 5.31 nGy h
-1

 to 

maximum value 125.20 nGy h
-1

. The corresponding indoor and outdoor annual 

effective doses vary from 0.03 to 0.25 mSv y
-1

 and 0.01 to 15 mSv y
-1

. The 

calculated values of Hex for mosaic samples vary from 0.03 to 0.71. 

Uranium is a radiotoxic element found in trace quantities in almost all 

naturally occurring materials like soil, rocks, and sand etc. Building materials are 

derived from these materials and are the main source of radon inside the dwellings.  

Several varieties of granites are produced and used and as ornamental stones in 

buildings in India. Commercial types of granites with specific names correspond to 

geographical and geological origins and mineral compositions. The natural 

radioactivities present in rocks having high radiation levels are associated with 

granites. Measurement of radon exhalation rates for granite samples were carried 

out through sealed can technique using LR-115 type II detectors. Wide variation in 

radon exhalation rates is found in the samples. Radon activity is found to vary from 

380.0 to 4258.6 Bq m
-3

 with an average value of 1316.2 Bq m
-3

, whereas radon 

exhalation rate varies from 227.4 to 2548.8m Bq m
-2 

h
-1

 with an average value of 

854.7 m Bq m
-2

 h
-1

. The variation can be correlated with the color of the granites. 

Effective dose equivalent, estimated from exhalation rate varies from 26.8 to 300.6 

Sv y
-1

 with an average value of 100.8 Sv y
-1

.  

Activity concentrations of naturally occurring radionuclides (
226

Ra, 
232

Th 

and 
40

K) were also measured in these samples using high resolution γ–ray 

spectroscopic system.  Gamma spectrometric measurements were carried out at 

Inter-University Accelerator Centre, New Delhi using a coaxial n-type HPGe 

detector (EG&G, ORTEC, Oak Ridge, USA). The detector has a resolution of 2.0 

keV at 1332 keV and relative efficiency of 20%. It was placed in 4”shield of lead 

bricks on all sides to reduce the background radiation from building materials and 

cosmic rays. From the activity concentrations of 
238

U, 
232

Th and 
40

K in the granite 

samples, Radium equivalent activity (Raeq) varies from 34.6 to 1144.8 Bq kg
-1

 with 

an average  value of 278.9 Bq kg
-1

. Total absorbed gamma dose rate varies from 6.0 

to 535.6 nGyh
-1

 with an average value of 132.3  nGy h
-1

.  Indoor and outdoor annual 

effective dose rate from these granite samples vary from 0.08 to 2.63 mSv y
-1

 and 

0.02 to 0.66 mSv y
-1

 , respectively. External hazard index, Hex for the granite 

samples studied in this work ranges from 0.09 to 3.16 with a mean value of 0.77. 

The internal exposure to 
222

Rn and its radioactive progeny is controlled by the 

internal hazard index Hin. Computed values of Hin vary from 0.15 to 4.76 with an 

average value of 0. 99. Since most of the values of Hex are less than unity except 

four granite samples showing higher values than unity, the granites can be used as 

construction material without posing significant radiological threat. But care should 

be taken in the use of any granite slab. 
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Variation of Radon Levels in Soil and Groundwater and its Relation with 

Seismic Activity in Garhwal Himalaya 

 

G.S.Gusain, B.S.Rautela, Ganesh Prasad, Subhash Chandra and R.C.Ramola 

Department of Physics, H.N.B. Garhwal University 

Badshahi Thaul Campus, Tehri Garhwal – 249199, India 

 

The rare gases component of groundwater and soil-gas has been most 

informative for the earthquake research. The sensitivity of these gaseous 

components is about few hundred kilometers. The changes in the radon 

concentration are subject of geological interest due to its sensitivity to tectonic 

disturbances. Sudden disturbance within the earth is manifested at the surface by 

ground shaking caused by seismic waves. This paper presents some results of 

continuous monitoring of radon in soil-gas and groundwater in Garhwal Himalaya. 

Daily soil-gas and groundwater radon monitoring with seismic activity and 

metrological parameters were found to be stastically significant for the seismic 

events within the magnitudes M 2.0-M 6.0 and epicentral distances of 16-250 km 

from the monitoring station. The frequent positive and negative anomalies with 

constant environmental perturbation indicate the opening and closing of micro 

cracks within the volume of dilatancy by strain energy. The spike – like and sharp 

peak anomalies were recorded before, during and after earthquakes occurred in the 

area. The variations in radon concentrations in soil and spring water are found to be 

correlated with seismic activity in the Garhwal Himalaya. The relation of radon 

level with metrological parameters is also discussed. 
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As per the seismic zoning map of India, 2/3
rd

 of the area is considered to be 

seismically active. The Indian seismicity is mainly attributed to the collision 

tectonics between the Indian plate and the Eurasian plate in the north and 

subduction tectonics along the Indo-Myanmar range (IMR) in the east. During the 

last about 100 years, several major earthquakes have occurred in Indian Himalayan 

region, in addition to the four great earthquakes, i.e. Shillong 1897 (M:8.7); Kangra 

1905 (M:8.0); Bihar-Nepal 1934 (M:8.3) and Arunachal Pradesh 1950 (M:8.5). 

Also, the Peninsular shield has experienced a number of major earthquake, viz., 

Latur 1993 (M:6.3); Jabalpur 1997 (M:6.0) and  Bhuj 2001 (Mw:7.7) in the recent 

past. Seismic monitoring in India also goes back to about 100 years. Soon after the 
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occurrence of 1897 Shillong earthquake, three observatories were set up at Alipore 

(Calcutta), Colaba (Bombay) and Madras in 1898-99. Subsequently, there has been 

a steady progress in earthquake monitoring. At present, more than 250 seismic 

observatories are in operation in the country. India Meteorological Department 

(IMD) is the nodal agency for monitoring the earthquake activity in the country. 

Apart from IMD, various other R&D institutions, Universities and state 

governments maintaining seismic stations for specific research and monitoring 

purposes. The national network comprises of 55 observatories spread across the 

country, in addition to a 16 station VSAT based digital seismic telemetry network in 

around National Capital Territory of Delhi and a 20 station digital telemetry 

network in NE part of the country. As part of the Early Warning System for 

Tsunamis and Storm Surges in Indian Ocean being set up by Government of India, a 

17- station Real Time Seismic Monitoring Network (RTSMN) is established by 

India Meteorological Department (IMD) in year 2008. The network is designed to 

monitor, report, in least possible time, the occurrence of earthquakes capable of 

generating Tsunamis from the two probable Tsunamigenic sources viz., the 

Andaman-Nicobar-Sumatra Island arc region and the north Arabian Sea area. The 

existing seismological network is being further strengthened for improving the 

detection capabilities to locate earthquakes of magnitude 3.0 and above, occurring 

anywhere in the mainland of the country. The paper highlights the current scenario 

of earthquake monitoring in India as well as the future perspective. 

 

 

Investigation of Crust and Upper Mantle Structure across Himachal Pradesh 
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The crust and upper mantle structure beneath northwest (NW) part of Himalaya are 

investigated using P-wave receiver function method. An integrated analysis of 

teleseismic body waves recorded on a  ~350 km long profile of 14 broadband 

seismographs, traversing the region from Himachal Pradesh to Ladakh region, 

reveals complex structure of crust and upper mantle. The receiver functions and 

inverted shear wave velocity models show a progressive northward deepening of 

the Moho from ~50 km beneath the region close to the Main Central Thrust (MCT) 

in Himachal Pradesh to ~80 km beneath Ladakh region. Compared to overall 

thickness of ~55 km in the northeast Himalaya (Tidding Suture), the average crustal 

thickness across the northwest and central Himalaya is more than 70 km thick; this 

is attributed to faster rate of convergence in this part of India-Eurasia collision 

zone. The analysis of about 250 selected broadband teleseismic data allows us to 

infer an intra crustal low velocity layer (IC-LVL) in most of the stations along the 
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profile. The IC-LVL is more pronounced within the depth range of ~10 to ~35km at 

all the seismic stations of Ladakh region. The minimum S-wave velocity in IC-

LVL ranges from 2.7 to 3.1km/s, showing an S-wave velocity (Vs) reduction of 

~18% compared to the average S-wave velocity in the crust. The possible 

explanation for low velocity and low resistivity in mid-crust is the presence of 

partial melts or aqueous fluids, since these are easily capable of producing the 

observed velocity reduction of ~18%. The observation is also supported by low 

resistivity magnetotelluric anomalies in the region and study based on surface wave 

tomography of fundamental mode Rayleigh wave. The HK-stack analysis of 

receiver functions indicates higher poison‟s ratio within the range 0.27 – 0.31 

beneath Ladakh region compared to the stations located in Himachal Pradesh 

(average poisson‟s ratio is 0.25). The results from the present study and other 

passive seismological studies carried out in NW Himalaya clearly indicate 3D 

nature of the Moho geometry beneath the region. 

 

 

Stress Change Due To the Great 2011 Tohoku Earthquake (Mw 9.0) and 

Induced Earthquake Activity in the Inland Areas of Northeastern Japan 
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(Tohoku Univ.), Yoichi Asano (National Research Institute for Earth Science and 

Disaster Prevention), Japan 

 

The 2011 Tohoku earthquake (Mw 9.0) triggered very high seismicity not 

only in the source region but also in the inland of eastern Japan (e.g. Hirose et al., 

2011). In order to understand why such induced activities occurred, we investigated 

stress fields in the inland areas of northeastern Japan before and after the Tohoku 

earthquake using stress tensor inversions of focal mechanisms of earthquakes. 

Obtained results show the maximum horizontal compressive stress axis in Tohoku 

has an E-W direction parallel to the plate convergence, while that in the Kanto-

Chubu area has a NW-SE direction before the Tohoku earthquake. After the Tohoku 

earthquake, in northern Tohoku, the maximum horizontal compressive stress axis 

rotated anticlockwise and has a NE-SW direction. In the area along the Pacific coast 

of southern Tohoku to northern Kanto, the minimum horizontal compressive stress 

axis became parallel to the plate conversion direction.  

    Stress tensors resulting from the slip model of the mainshock rupture 

(Iinuma et al., 2011) show that the maximum horizontal compressive stress axis has 

NE-SW direction in northern Tohoku and that the minimum horizontal compressive 

stress axis has an EW direction in the area along the Pacific coast, which is 

consistent with the observed stress fields both in the two areas after the earthquake. 

This shows that the induced earthquake activities in those areas are caused by the 

stress change due to the mainshock slip, suggesting the deviatric stress amplitudes 

there both before and after the earthquake are as small as 1MPa or less. 



 

 

 

 

 

27 

Recent Reactivation of the Kaliyasaur (Sher-O-Bagar) Landslide in 
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After a gap approximately 17 years one of the most vulnerable landslide of 

National highway No. 58 i.e. Sher-O-Bagar landslide popularly known as 

Kaliyasaur, 16 km ahead from Srinagar, Garhwal towards Badrinath, once again 

reactivated during the month of  August 2010 and continued up to  August 2011 

with a high intensity of rains . The heavy and continuous precipitation has been 

witnessed since last two years. Which causes continuous rock fall and frequent 

blocked of the NH-58 passing across the slide zone. It is observed that Kaliyasaur 

landslide area (450 sq. m.) had developed a series of criss-cross cracks above the 

crown ranging few centimeter to tense of meters in length and few  millimeter to a 

meter wide  loonar cracks continuously destabilizing the slope mass above and 

around the slide area. The rocks exposed in the area are quartzite and meta-basics 

inter-bedded with thin layers of maroon shale. It seems that these highly fractured 

quartzite and meta-basic are further accelerated by the heavy precipitation occurred 

during August to September followed by seismic tremors and heavy vehicle 

movements in the area during last one year. The thinly bedded pulverized shale also 

plays an important role to further destabilize the slopes. The extraordinary rain fall 

suddenly enhanced the pore water pressure within the fragile and overburden rocks 

mass force to move down slope. 
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Measurements of radon exhalation and natural radioactivity in environment 

and in food stuffs are important for controlling radiation levels direct or indirectly 

exposed. 
226

Ra, 
232

Th and 
40

K were measured for milk samples consumed in India. 

Milk was chosen, since because it is a reliable indicator of the general population 

intake of certain radionuclide, and many environmental programs have been applied 
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for its safety. All milk samples collected from atomic power station Narora, India. 

Radon exhalation rates are measured by using “Sealed can technique” using type 

LR 115-II nuclear track detectors. Radon exhalation rates in milk samples are found 

to vary from 17±7 to 308±58 mBqm
-2

h
-1

 with an average value of   121±21 mBqm
-2 

h
-1

.  Activity concentrations of naturally occurring radionuclides (
226

Ra, 
232

Th and 
40

K) were also measured in these milk samples using high resolution γ –ray 

spectroscopic system. Gamma spectrometric measurements were carried out at 

Inter-University Accelerator Centre, New Delhi using a coaxial n-type HPGe 

detector (EG&G, ORTEC, Oak Ridge, USA). The detector has a resolution of 2.0 

keV at 1332 keV and relative efficiency of 20%. It was placed in 4″ shield of lead 

bricks on all sides to reduce the background radiation from building materials and 

cosmic rays. Activity concentrations of 
226

Ra vary from 6.1±0.2 to 61.4±1.1 Bq kg
-1

 

with an average value of 32.9±0.7 Bq kg
-1

 and of 
232

Th from 24.1±0.8 to 130.4±2.1 

Bq kg
-1

 with an average value of 53.6±1.1 Bq kg
-1

. 
40

K activity concentration was 

found from BDL to 1399.1±14.3 Bq kg-1 with an average value of 740.3± 8.7 Bq 

kg
-1

. From the activity concentrations of 
226

Ra 
232

Th and 
40

K radium equivalent 

(Req) was calculated and found to vary from 32.5 to 345.8 Bq  kg
-1

. Results will be 

discussed in the light of various factors. 
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Space-based systems are developing into critical infrastructure to support 

the quality of life on Earth. Humanity came into being bathed in the gentle light and 

warmth of the sun. But, out of sight and beyond reach, the seemingly benign sun 

assaults the earth with more than just the light and warmth that humans need for 

survival. Recently, there are increasing numbers of studies concerning human health 

state to space weather parameters especially with the radiation from space. There 

are many forms of radiation that astronomers and physicists know about. Sunlight is 

a form of electromagnetic radiation produced by the sun and so is ultraviolet 

radiation, infrared radiation and gamma radiation. Sometimes radiation is also 

described as fast moving particles of matter into space. The Earth‟s particle 

radiation environment consists of several components of ionizing radiation viz., 

galactic cosmic rays (GCRs), solar energetic particles (SEPs) and radiation belt 

particles. Each of these particle populations has its own characteristics with respect 

to origin, particle abundances, spatial and energy distributions, and temporal 

variations. Impacts upon humans may be subdivided into strong and weak, quick 

and slow, direct and indirect. In the present paper, various radiation hazard effects 

to human health would be presented in detail. 
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This study aims to analyze new aftershocks relocations and to determine a 

detailed 3D crustal velocity structure for the Epicentral region of the 10 October 

1980 Ms 7,3 El Asnam region. For this purpose, we investigate a 1-month-long 

seismic sequence followed the mainshock and occurred in a small region belongs to 

the Neogene Cheliff basin at shallow earthquakes (< 30 km). The aftershock 

sequence is used on the basis of data recorded by a local temporary network of 31 

stations deployed in the epicentral zone. In order to obtain one and three-

dimensional velocity models by using local earthquake tomography techniques, we 

have selected earthquakes with a minimum of six phase readings, a maximum 

station gap of 180 and maximum offset between stations and earthquakes of 50 km. 

The results of tomographic studies revealed that the 3D crustal velocity obtained 

correlate with the active neotectonic structures affecting the region. 
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Himalaya originated as a result of collision between India and Eurasian 

plates around 50Ma. The orogeny rose progressively from south to north with the 

development of major fold-thrust system of the Main Central Thrust (MCT), Main 

Boundary Thrust (MBT) and the Himalayan Frontal Thrust (HFT) during Miocene 

to Pleistocene. The Himalaya overrides the Indian plate along a decollement fault, 

referred as the Main Himalayan Thrust (MHT). The Himalayan Frontal Thrust 

(HFT) is characterized by an abrupt physiographic and tectonic break between the 

Himalayan front and the Indo-Gangetic plain. The HFT represents the southern 

surface expression of the MHT on the Himalayan front. The tectonic zone between 

the Main Boundary Thrust (MBT) and the Himalayan Frontal Thrust (HFT) 

encompasses the Himalayan Frontal Fault System (HFFS). Local earthquakes 

recorded at the digital Seismic network in the Garhwal Himalaya, being operated 

by the Wadia Institute of Himalayan Geology shows a concentrated belt of local 

earthquakes in the Main Central Thrust (MCT) Zone and the physiographic 
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transition zone between the Higher and Lesser Himalaya. However, there is 

quiescence of such activity in the Himalayan frontal zone where surface rupture 

and active faults are reported (Thakur et al., 2007).   The hypocenters of these 

earthquakes mainly are distributed at shallow (up to 20 km) depth. Recent moderate 

magnitude earthquakes including 1991 Uttarkashi (Mb 6.6) and Chamoli (Mb 6.8) 

occurred on the same seismic belt where elastic strain is accumulating. GPS 

measurements indicate the segment between the southern extent of seismicity zone 

and the HFT is locked. The great earthquake originating in the locked segment may 

rupture the plate boundary fault and can propagate to the Himalaya front. 
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The Himalayas are the product of collision of Indian and Eurasian plates 

and are seismically active (Dewey and Bird 1970; Zhao et al 1993). In India four 

great earthquakes have occurred in the last one hundred and fifteen years. The 

Kumaun- Garhwal region between the 1905 Kangra earthquake (M 8.4) and the 

1934 Bihar-Nepal earthquake (M8.2) is a potential zone for great earthquake and is 

termed as central seismic gap (Khattri and Tyagi, 1983; Khattri, 1987 ). In this 

region there were two great earthquakes in the year 1505 and 1803 (Ambraseys and 

Jackson, 2003 and Rajendran and Rajendran, 2004) and twenty moderate sized 

earthquakes have occurred in the last one hundred and twenty years. The recent 

seismicity monitoring through a dense broadband seismic network shows large 

number of microearthquakes. In this paper quantitative analysis of the energy 

budget has been worked out and mathematical results coupled with the recent 

energy bursts has enabled us to delineate a narrow zone which has been stated as the 

probabilistic region for a future major earthquake. 
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The opening of cracks and influx of fluids in the dilatant zone of impending 

earthquake is expected to perturb the mass distribution during earthquake build up 

cycle, which should be reflected in time-varying geophysical field. With this 

rationale, the eleven geophysical parameters are being recorded in continuous mode 

at Multi-Parametric Geophysical Observatory (MPGO), Ghuttu in Garhwal 

Himalaya for earthquake precursory research. These parameters are 

superconducting gravimeter, overhauser magnetometer, tri-axial fluxgate 

magnetometer, ULF band search coil magnetometer, radon, water level recorder, 

seismometer, accelerometer and GPS. The critical analysis of various geophysical 

time series indicates anomalous behavior at few occasions however the data is also 

influenced by many external parameters which has to be removed for observing 

true signals related to earthquake deformation. The geomagnetic field changes are 

sensitive to solar-terrestrial dynamics; flux of radon emission is strongly dependent 

on environmental factors like temperature and hydrology. The gravity data of SG is 

influenced by tidal forces, atmospheric pressure, changes in water table, moisture 

etc. These influences are the major deterrent in the isolation of weak precursory 

signals. The recent work is focused on the data adoptive techniques to estimate and 

eliminate effects of solar-terrestrial, hydrological/environmental factors on different 

geophysical time series. Some examples will be presented to demonstrate if effects 

of environmental and hydrology are not recognized and corrected, some anomalies 

will be falsely viewed as earthquake precursors. On the other extreme, some 

precursory signals would be masked by factors other than stress-induced changes. 

Although any significant earthquake is not reported close to the observatory during 

observation period however some weak precursory signals and co-seismic changes 

have been identified in few parameters related to the occurrence of moderate and 

strong earthquakes. 
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The 260.5 m high Tehri Dam site is located in a seismo-tectonically active 

region in the Himalaya. The initial filling started with effect from 29 October 2005. 
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The construction of the dam was surrounded by several concerns regarding seismic 

hazards in the region and also triggered seismicity due to the dam, especially 

following the magnitude (M) 6.8 Uttarkashi earthquake on 20 October 1991 and the 

Chamoli earthquake, M 6.6 on 29 March 1999. In 2007 the Wadia Institute of 

Himalayan Geology, India established a network of 11 broadband seismological 

stations surrounding the dam region. To compare the seismic scenario before and 

after reservoir loading we used earthquake data from the WIHG network since July 

2007 to 2010 and from the ISC catalogue (International Seismicity Centre) for the 

years 2001 to 2005 (prior to loading) and 2006 to 2010 (after loading). In a 

comparison of seismicity during filling and drawdown periods it has been seen that 

greater number of earthquake events occurred during lower water level periods of 

the reservoir and reduced seismicity was observed in the filling periods. The 

understanding that the Himalaya being in a compressive environment and therefore 

the load from the reservoir should rather stabilize than induce seismicity for this 

region can be held true as observed from our study. Induced pore pressure 

conditions from fluid permeability to hypocentral depths can, however, present a 

delayed condition for occurrence of earthquakes. Further, lower b-values are seen to 

precede higher magnitude earthquakes. B-values showed a temporal variation 

between 1.04 and 1.80. We also analysed seven scenes of ENVISAT-ASAR data 

from 2003 to 2005 operating in C-band (5.6 cm wavelength) for interferometric 

study (InSAR) to monitor ground motions due to ongoing tectonics and reservoir 

loading. We also report in this paper the results of our InSAR study. 
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Hungary suffered one of the most serious ecological disasters on 4th 

October 2010 when the gate of red mud waste dump was damaged and 

approximately 800,000 m
3
 alkaline red sludge flooded the vicinity of the dumps. 

Beside the chemical danger the high natural radionuclide content represents 

significant danger for the inhabitants as well. The 226Ra and 232Th concentration 

of red mud is 5-7 times higher than the world average of that of soils. Due to the 

thin layer a dose rate increment of only 10-30 nGy/h was measured, which 

assuming staying outdoors means an effective excess dose of approximately 42 

μSv/y. Inhalation of red mud dust would mean an extra dose of 2 μSv/y (taking the 

grain size and the dust concentration into account) for the workers and 1.2 μSv/y 

for the inhabitants. Red mud samples were collected from the contaminated area 

and they were investigated from the long term radiological point of view. The Ra-
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226 activity concentrations were determined by gamma spectrometry. The radon 

emanation and exhalation rate were determined by broken cell method and by 

airtight box system respectively. The emanation coefficient and the exhalation rate 

were investigated according to the moisture content. 
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Water is one of the most essential elements to good health. It is a key 

component in determining the quality of our lives. Although the water covers more 

than 70% of the earth, only 1% of the earth‟s water is available as a source of 

drinking. Yet our society continues to contaminate this precious resource. Water is 

known as a natural solvent. Before it reaches the consumer tap, it comes into contact 

with many different substances, including organic and inorganic matter, chemicals 

and other contaminants including radioactive elements. In some surveys carried out 

in the past few years, we have observed high concentrations of uranium in drinking 

waters in some southern parts of Punjab State exceeding the safe limits 

recommended by national and international agencies. The values of total dissolved 

solids (TDS) are also found to be quite high. Due to the highly saline taste, 

disorders in their digestive systems and other ailments, people are installing reverse 

osmosis (RO) systems in their houses. Some RO systems have been installed on 

commercial basis. The state government is also in the process of installing RO 

systems at the village level. The cancer rate in this area is also high. All these 

initiatives have been taken even before the high values of uranium concentration 

came into picture. As high values of uranium are also undesired and may pose 

health hazards due to radioactivity and toxicity of uranium, we have conducted a 

survey in the field to study the performance of RO systems for removal of uranium 

and TDS. Water samples of about 15 RO systems from Faridkot, Mansa, Bathinda 

and Amritsar districts were collected and analyzed. Our results show that some RO 

systems are able to remove more than 99% of uranium in the drinking water. TDS 

values are also reduced considerably to the desired levels. 
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Soil gas radon measurements were made in Chamba and Dharamshala 

regions of Himachal Pradesh, India to study the correlation if any between the soil 

gas radon, radium activity of soil and the geology/active tectonics of the study 

region. Soil gas radon surveys were conducted around the local fault zones to check 

their tectonic activities using soil gas technique. Soil gas radon concentration at 

thirty five different locations in Dharamshala region has been found to be varying 

from 13.2 ± 1.5 kBq.m
-3

 to 110.8 ± 5.0 kBq.m
-3

 with a geometrical mean of 35.9 

kBq.m
-3

 and geometrical standard deviation of 1.8. Radon concentration observed in 

the thirty seven soil gas samples collected from the Chamba region of Himachal 

Pradesh varies from 5.2 ± 1.0 kBq.m
-3

 to 35.6 ± 2.5 kBq.m
-3

, with geometrical mean 

of 15.8 kBq.m
-3

 and geometrical standard deviation of 1.6. Average Radium activity 

concentrations in thirty four soil samples collected from different geological 

formations of Dharamshala region and Chamba region are found to be 40.4 ± 17 

Bq.kg
-1

 and 38.6 ± 1.7 Bq.kg
-1

, respectively. It has been observed that soil gas radon 

concentration has a wide range of variation in both Dharamshala and Chamba 

regions while radium activity concentrations in soil samples is more or less same in 

both the regions. 
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Fukushima Nuclear Accident has rekindled the nuclear debate worldwide. It 

has become imperative for us to look back and review the mistakes that resulted in 

nuclear accidents earlier in time and study their aftermath in view of the present 

circumstances. The current paper reviews the physical consequences of the 

Chernobyl Nuclear Disaster. Vast areas of Belarus, the Russian Federation and 

Ukraine were contaminated and trace deposition of released radionuclides was 

measurable in all countries of the northern hemisphere. We begin our study by 

reviewing the accident of 26 April 1986 at the Chernobyl  Nuclear power plant, 

located in Ukraine about 20 km south of the border with Belarus. An estimation of 

radionuclide amounts released has been given and an account of their physical and 
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chemical properties has been provided. A crude analysis of air samples, taken at 

400-600m above the ground in the vicinity of the Chernobyl power plant on 27 

April1986, indicated that large radioactive particles, varying in size from several to 

tens of micrometers, were found together with an abundance of smaller particles.  

From the radiological point of view, and , are the most important 

radionuclides to consider, because they were responsible for most of the radiation 

exposure received by the general population. The environmental behavior of 

deposited radio-nuclides depends on the physical and chemical characteristics of the 

radionuclide considered, on the type of fallout (i.e. dry or wet), and on the 

characteristics of the environment .Special attention has been devoted to  , 

and  and their pathways of exposure to humans. Deposition occurred both 

on the ground and on water surfaces.  
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Interest to variations of nature background radiation values caused by the 

need of assess of ionizing radiation in atmospheric surface layer physics, 

radioecology and seismology. Processes of soil air exchange with surface 

atmosphere result in removal of soil gases, including radon, into the surface 

atmosphere layer. Besides geological processes lead to changes in radon flux 

density, the factors, which control of velocities and direction of gas exchange 

between soil and surface atmosphere, are temperature variations, atmosphere 

pressure, humidity, solar radiation, velocities and direction of the wind. Joint 

impact of these factors influences the variation of atmospheric radon and ionizing 

radiation fields in complicated manner. Results of multi-factors coordinated 

experiments in Tomsk and Kamchatka region (Russian Federation) are discussed in 

the report. Seasonal and diurnal variations of background radiation components in 

seismically active and passive regions are described more deep in comparison with 

different physical parameters of atmosphere. 
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Pressure measurement is one of important surveys for tectonically, 

hydrologically, or meteorologically observations or tsunami detection. Bourdon 

tube type quartz pressure transducer is one of most successful device. Paroscientific, 

Inc. released a range of new pressure transducers for atmospheric and water 

pressure measurement. They announced that their nano-resolution series supplied 1 

ppb full scale pressure resolution. I compared their past product 8B7000-2-500 and 

their new nano-resolution devices, 8B7000I depthmeter and 6000-16B barometer in 

several conditions. The signal stability enhances in the new models because of built-

in frequency counter and filtering algorism. The output variations during 

atmospheric pressure logging were comparable in these devices for order of hPa or 

less. 4 kPa / month or 2 kPa / year drift for depthmeter and 0.7 Pa / year for 

barometer were reported for past models and characteristics of new models should 

be determined in future study. 
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Research dealing with earthquake prediction and tsunami has been the 

subject matter of wide ranging investigation involving many scientific fields 

throughout the globe. In the present paper we give a brief review of the research 

being carried out to develop multi-parametric gas-geochemical monitoring facilities 

dedicated to earthquake prediction research in India by installing a network of 

seismo-geochemical monitoring observatories at different regions of the country. In 

an attempt to detect precursory signatures relating to the earthquakes in India and its 

neighbourhood, hydrothermal systems that continuously emanate helium, argon, 

nitrogen, methane, radon-222, polonium-218 and polonium-214 concentrations are 

monitored continuously and round the clock at these observatories. Separation 

distance of the said laboratories is approximately 1500 km. One of these 

observatories at Bakreswar thermal spring (~690C) area, is close to the extinct 

volcanics of the Rajmahal Traps in West Bengal while another site at Tatta Pani 
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thermal spring (~45.10C), is located within the mountain folds of Jammu & 

Kashmir, situated in proximity to the Main Boundary Thrust (MBT) of lesser 

Himalayas. The third site is situated at the mud volcano of Baratang island in the 

middle Andaman. More recently we have installed a broad band seismometer at 

Bakreswar laboratory to monitor the seismic data with a view to understand the 

relation between terrestrial gas emanation and local vibration or local stress-strain 

episode as well. In this paper, we make a cross correlation study of a number of 

geochemical anomalies recorded at these observatories. With the data received from 

each of the above observatories we attempt to make a time series analysis to relate 

magnitude and epicentral distance locations through statistical methods, empirical 

formulations that relate the area of influence to earthquake scale. Application of the 

nonlinear techniques (Fast Fourier Transform; FFT) in the recorded geochemical 

data sets invokes about a clear signature of long range correlation in the data sets. 

The multi-parametric and multi-station approach appears to be a latent possibility in 

the domain of study involving earthquake precursors. 

 

 

 

Assortment of Suitable Site for Small Hydropower Dam through Remote 

Sensing and GIS in the Sub Himalayan Region, (H.P.), India 

 

Kishan Singh Rawat
1
, Anil Kumar Mishra

2
, Vinay Kumar Sehgal

3
, Vinod Kumar 

Tripathi,
4
Amaresh Mishra

5
 and Jitendra Singh

6
 

1
Research Associate, Water Technology Centre, IARI, New Delhi 

2
Senior Scientist,Water Technology Centre, Indian IARI, New Delhi - 110012 

3
Senior Scientist, Division of Agricultural-Physics, IARI, New Delhi - 110012 

4
Asst. Professors, Centre for Water Engineering& Management, Central University 

of Jharkhand, Ranchi 
5
SRF, Division of Agricultural-Physics, IARI, New Delhi - 110012 

6
Research Associate, Division of Agricultural-Physics, IARI, New Delhi - 110012 

 

The choice of suitable site for small hydropower dam in the inaccessible tracts 

of Himalayan region is a difficult task by the conventional methods due to scarcity 

of geographical, climate and statistical data. Small hydropower DAM is mainly 

regulated by the head and its duration, which depends upon the runoff capacity of a 

Watershed, underlying the reservoir. Study was done to develop the methodology 

for selection of suitable site for small hydropower dam in sub Himalayan region of 

Himanchal Pradesh, India with the help of RS and GIS. The study reveals that the 

Bari KaKhadd Watershed (BKW) is having better capacity to produce runoff with 

maximum drainage density (7.45 km/km
2
) and available relief ratio (0.12). 

According to drainage texture of BKW (Rt=2.35), it come under coarse texture and 

higher values of Rho coefficient (ρ=3.65), suggesting higher hydrologic storage 

during rainfall and attenuation of effects of erosion during elevated discharge. Due 
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to hilly region generally have high run-off values and low infiltration rates also we 

found that time of concentration (TC) for BKW according to Johnstoequation,25.0 

min which is shout time for reach runoff at outlet of watershed. Hence BKW (study 

area) has been suggested as a suitable site of interest for small hydropower 

installation as prior survey basis. 
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The climate change of the 20
th
 century had a pronounced effect on glacier 

environments of Himalaya. The formation of supraglacial lakes and moraine 

dammed glacial lakes and glacial lakes outburst flood (GLOF) is major concern in 

countries such as Bhutan, Tibet (China), India, Nepal and Pakistan. The hazardous 

lakes are situated in remote areas and are very difficult to monitor through ground 

surveys due to rugged terrain and extreme climatic conditions. Remote sensing 

based observations of the inaccessible regions provide a rapid and qualitative 

assessment of glacial lakes.  This paper depicts a semi-automated identification of 

glacial lakes in Sikkim Himalaya, based on the observations made from temporal 

Resourcesat -1 LISS III satellite data. The Normalised Difference Water Index 

(NDWI) can differentiate the water bodies from surrounding snow and glaciers and 

this in turn with hillshade and slope map can provide more details about glacial 

lakes. This paper presents the utility of remote sensing in detecting and monitoring 

the hazardous nature of glacial lakes in highly glaciated terrain of Indian Himalaya. 

If the preliminary study indicating a severe hazard potential, more detailed field 

survey may be required to establish the risk of GLOF. In view of the fast retreating 

glaciers in the Himalaya and to establish the hazard potential of glacial lakes a 

systematic inventory of glacial lakes using high resolution satellite data and in situ 

field survey is recommended and adaptation measures like early warning systems 

and mitigation measures are required in potentially sensitive  GLOF areas.  
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From the viewpoint of radiation protection, determinations of natural 

radionuclides such as U and Th in soil samples are important. In recent years, 

attention has been drawn to the development and steady introduction of analytical 

methods suitable for quantification of Th and U tracers. The geochemical behavior 

of thorium, uranium and rare earth elements (REEs) are relatively close to one 

another while compared to other elements in geological environment. Radioactive 

elements like 
232

Th and 
238

U along with their daughter products (e.g. 
226

Ra) are 

present in most of the environmental matrices and can be transferred to living 

bodies by different pathways that can lead to the sources of exposure of man. 

Therefore, it is necessary to monitor those natural radionuclides in weathered soil 

samples to assess the possible hazards. The activity concentrations of 
226

Ra, 
232

Th, 

and 
40

K in soils have been measured using a -ray spectroscopy system with high 

purity germanium detector. The uranium, thorium and REEs were determined from 

the same sample using inductively coupled plasma mass spectrometry (ICP-MS). 

For example, granitic rocks contain higher amounts of U, Th and light REEs 

compared to other igneous rocks such as basalt and andesites. Therefore, it is 

necessary to understand the interaction between REEs and nature of soils since soils 

are complex heterogeneous mixture of organic and inorganic solids, water and 

gases. In this paper, we will discuss about distribution pattern of 
226

Ra, 
232

Th and 
238

U along with REEs in soil samples of weathered acid rock (granite and ryolite) 

collected from a few prefectures of Japan: (1) Hokkaido (2) Aomori (3) Miyagi (4) 

Gunma (5) Gifu (6) Hyogo (7) Hiroshima (8) Ehime (9) Kochi (10) Fukuoka (11) 

Kagoshima and (12) Okinawa.  
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Heraclitus said „you cannot step into a river twice‟, suggesting that the 

world always remained in a flux, leading the philosophers and the scientists to 

conclude with certainty that „change‟ was the singular law of nature. True to the 

law, the earth shows constant activity, at times detrimental to the life and property 

of mankind. An understanding of such potential geo-activity that has any critical 

relevance to humans has come to be called geo-hazards and the actual manifestation 

of the potential hazard culminates in disaster. Societies the world over have had to 

invariably remain conscious of the geo-hazards particular to the micro-

environments they subsisted in. They either developed means to somehow 

overcome these hazards by making a change in their value systems or found means 

to minimize the disaster. However, histories of the world are suggestive that 

sometimes societies and whole civilizations lost out to these geological changes. 

The cultures and civilizations that have survived the ages and the „constant flux‟ 

have a rich understanding of these hazards peculiar to their micro-eco zones and 

that is found in the discourse pertaining to their respective Traditional Knowledge 

Systems. In order to build up the requisite preparedness in the eventuality of the 

bursting of the geo-hazard, the social consciousness of the people inhibiting a 

particular eco-zone is a primary factor. Science and technology have enormous 

benefits in keeping track of the geo-activity as expert systems, but it is the social 

consciousness of the people that gives it any meaning.  

This paper and the presentation will try to look into the potential hazards as 

have come to be known in the expert systems in Uttarakhand, the social 

understanding of geo-hazards amongst the people of Uttarakhand and the level of 

preparedness in the face of an eventuality. 
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Ecocriticism in Literature as a critical perspective is often employed to get 

an insight into the literary works, even of the distant past. It does raise questions as 
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to – What purpose it serves to apply ecocritisim (or any modern critical theory) to 

the literary works of the past? The answer to it may be found in the views of the 

Environmental historians that “new interpretation of the past provide perspectives 

on the present and hence the power to change it (Merchant, Carolyn.). The sense of 

empowerment also comes from fresh insights into the past. This may also provide 

pointers to why a number of literary ecocritics are also environmental activists. 

Translation and Bhasha Literature, together provide a new thrust area in 

English studies. The knowledge of past deepens further with the extension of 

translation to the folk traditions. It also brings local, regional, national literary 

works down the ages to the target of global readership. When we read a translation 

of the folk tales from Uttarakhand in English it brings out an idea of how our 

attitudes, thoughts and actions towards Environment (and Nature) are sustained by 

our cultural and literary traditions. 
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Garhwal region of Himalaya has been gifted with tremendous water 

resources in the form of many rivers. This region has a vast potential for the 

generation of hydropower. Dams, considered as greener source of energy than any 

other alternative, are mainly constructed because of their potential for irrigation, 

drinking water and flood control. The critical question, however, is that in a very 

high seismic sensitive region, is it safe to construct massive hydro-electric power 

projects? The recent international studies indicate that the construction of a mega 

dam and creation of a huge water body in severe seismic sensitive regions on the 

earth is not advisable. This study aims to search the fact of environmental impacts 

due to the existing and proposed mega dams of the Himalayas and also to 

investigate the sustainability of the dams. Being the youngest and fastest changing 

mountain, the Himalayas and its glaciers, sources of important rivers, are highly 

susceptible to global warming.  

Governments are planning to transform Uttarakhand in to the power house 

of the Nation. A total of   13 commissioned, 14 ongoing and 42 under consideration 

projects are on river Bhagirathi and Alakananda.  A total hydro-electic power of 

1,851 MW from completed, around 2,538 MW from the ongoing and approximately 

4,644 MW from proposed projects is expected to be generated in near future. 

Several researches and studies, related to the protection of environment 

from unplanned developments and after effects of such big dams, have clearly 

indicated that ecological imbalances, soil erosion, species extinction, river 
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fragmentation and epidemic of diseases are some of the serious environmental 

problems related to such projects. In this paper we are trying to focus on the after 

effects of hydropower projects on the environment of this region. 
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Man is a born story teller. Narrative in any form attracts and binds 

humanity. Literature not only entertains but by its inherent nature brings about a 

change in the reader by offering him several perspectives other than his own. There 

are sixteen ways of looking at a blackbird, so says a poem. 

Geohazards are part of the wider incongruity that now marks man‟s 

response to the environment. It is important to enlighten society about possible 

threats and make people aware of their role in aggravating these imbalances, so that 

reaction can be replaced by a proactive approach. The study of literature can play a 

key role in the development of environmental ethics and aesthetics.  It can be a 

springboard to instill the mantra of Awareness, Knowledge and Attitude. This 

mantra will help plant the seeds of respect and responsibility, a sense of caring for 

all living things. 
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Radon concentration anomalies in soil have been correlated with seismic 

occurrences in a number of studies. The present study is conducted in the Shillong 

Plateau which is known to be a tectonically active region with relatively high and 

spatially non-uniform seismicity and considered as one of the most seismically 

dynamic regions of the world. The seismicity increases the vulnerability and risk to 

the people and infrastructure in the region. Several hundred small and micro 

earthquakes has been recorded in the region in addition to 20 large earthquakes (M 
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≥7.0) and the two historic and devastating great earthquakes (M≥8.5) such as one on 

12th June 1897, M~8.7 and another on 15th August 1950, M~8.7. 

Earthquake preparation and formation take place in a much larger volume 

than the source focal volume. All the seismic precursory phenomena are caused due 

to stress accumulation in the focal zone of an impending earthquake. The stress 

accumulation in the preparatory stage promotes the formation of microcracks and 

creates conduits for gases produced at depths. Variations in soil-gas radon 

concentration may serve as a natural sounding signal of changes in the state of 

stress and strain in the geologic medium. With this aim, the continuous soil-gas 

radon monitor Barasol has been buried at three different sites within the Shillong 

plateau. Anomalies in the radon time series are correlated with the recorded seismic 

events.  The study reveals the precursory nature of radon anomalies to seismic 

events with more than 3 (three) magnitude earthquakes having shallow focus (less 

than 30 km focal depth) and within 200 km radial epicentral distance from 

sampling. 
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In the present study the samples of soil are collected from different 

locations of Bhiwani and Sirsa district of Western Haryana and are analyzed for the 

measurements of 
226

Ra, 
232

Th and 
40

K using HP Ge detector of high resolution 

gamma spectrometry system. The activity concentrations of 
226

Ra, 
232

Th and 
40

K 

vary from 40.23 to 138.03 Bq kg
-1

, 50.31 to 124.34 Bq kg
-1

 and 593.37 to 1056.77 

Bq kg
-1

 respectively, with average values of 71.99, 82.80 and 775.04 Bq kg
-1

, 

respectively.  The values of absorbed dose and annual effective dose (indoors and 

outdoors) are found to vary from 83.31 to 144.47 nGy h
-1

, 0.41  to 0.71 mSv and 0.1 

to 0.18 mSv respectively. Based on the specific activities, we have estimated some 

hazard indexes such as radium equivalent activities (Raeq), external hazard index 

(Hex), internal hazard index (Hin), annual gonadal equivalent dose (AGED) and 

representative level index. The value of Hex in all the samples is less than unity. 
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The diffusion of radon in dwellings is a process determined by the radon 

concentration gradient across the building material structure and can be a significant 

contributor to indoor radon inflow. Radon can originate from the deposit beneath 

homes and can migrate to the surface of earth. It is well known that for building 

construction materials the porosity, permeability and the diffusion coefficient are 

the parameters, which can quantify the materials capability to hinder the flow of 

radon soil gas. An increase in porosity will provide more air space within the 

material for radon to travel, thus reducing its resistance to radon transport. The 

permeability of material describes its ability to act as a barrier to gas movement 

when a pressure gradient exists across it and is closely related to the porosity of 

material. As diffusion process is the major contributor to indoor levels, therefore, 

the factors affecting the diffusion process need to be kept in consideration. Keeping 

this in mind the experimental arrangements have been made for the study of radon 

diffusion through some geological samples used as building materials viz.; soil, 

sand, stones and the mixtures of these materials etc. For the present study alpha 

sensitiveLR-115 type II solid-state nuclear track detectors (SSNTDs) have been 

used for the recording of alpha tracks caused by radon gas after its diffusion through 

the material. After exposure, the detectors were subjected to a chemical etching 

process. The detectors were washed, dried and after that, the tracks caused by alpha 

particle were counted using an optical Olympus microscope at magnification 600X. 

Using the track density produced the parameters like radon diffusion coefficients 

and diffusion lengths through these building construction materials have been 

calculated in each case under study.  
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Accumulation method has been widely used over the past several decades 

to measure the radon flux from the soil surface and the uranium tailings pond. The 

fundamental principle of this method is to relate the built-up radon concentration in 
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the accumulator to the pre-deployment radon flux through an appropriate non-

steady state model. Solid state nuclear track detector based CAN method and Lucas 

cell coupled chamber method are some of the commonly used traditional 

techniques. Recent advances in the accumulation method using diffusion theory 

(Mayya, 2004) shows that there is a significant underestimation of the radon flux 

estimated by above techniques. It is mainly due to use of empirical models (such as 

linear and exponential model) in these techniques which do not consider the under 

estimation of the flux due to back-diffusion and gas mixing phenomena in the 

accumulator space. To overcome this limitation, Sahoo and Mayya (2010) have 

proposed a process based radon accumulation model to retrieve the true radon flux 

from the buildup data of radon concentration in the accumulator.  However, the 

model contains some advanced mathematical functions. In order to facilitate the 

field user for the routine flux measurement, a fitting algorithm is developed based 

on the above process based model which provides not only the information of radon 

flux, but also the effective diffusion coefficient of radon in soil, an important 

parameter in the diffusion modeling. Simultaneous data of radon emission and 

diffusion parameters of soil can be utilized for earthquake studies  

The process based radon accumulation model developed by Sahoo and 

Mayya (2010) is:  

     1 expc c eC t C t      ,                                               (1) 
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Where a  and  H are the  radius and height of the chamber; ( )cC t  mean radon 

concentration in the accumulator at time t ( Bq m
-3

) ; D   is  the molecular diffusion 

coefficient in air at ambient temp and pressure (0.1 cm
-2

 s
-1

); l is the decay 

constant of radon; (..)   and   are the functions of porosity, diffusion coefficient 

and chamber dimension. Ds is the diffusion coefficient of radon in soil (Dt)  and 
0f  

is pre-deployment flux from the soil‟s surface. Adopting the non-linear least square 

principle of error minimization, the fitting algorithm is written in the software 

wolfram mathematica. It is required to import the buildup data file of radon (text 

file of radon concentration vs time) and provide some minor information like 

dimension of accumulator to carry out the fitting. The algorithm provides the least 

square estimate of the radon flux, soil diffusion coefficient, saturating radon 

concentration and time constant along with their associated errors and test statistics. 

A typical fitting exercise carried out to the radon build up data generated in 

an accumulator based measurements at the U tailings pond at Jaduguda is shown in 

Fig. 1 and the results are summarized in Table 1. It was observed that there is a 
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good matching of the flux estimated using this algorithm and that predicted through 

UNSCEAR model using measured tailings parameters. 
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Fig.1: Fitting to build up data of radon measured at Jaduguda Tailings Pond 

 

 

Table1: Results of radon flux and diffusion coefficient after the model fitting 

 

Parameters Estimate Error Stat P-Value R
2
 

f0 (Bq/m
2
/h) 15501 278 55.5 1.6*10

-10
 0.99 

Ds (m
2
/h) 1.25*10

-4
 1.1*10

-5
 9.6 0.00002      

Cc()(Bq/m
3
) 123108 4303 28.6 1.68*10

-8
 

tc (h) 1.48 0.08 19.4 2.4*10 
-7
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It is feasible to generate electricity using the Bay of Bengal. Our research 

study shows that all twelve months of the whole year are feasible for power 

production but 8 months of the year (from the late March to October) are most 

suitable for power production. The main objective of the project is to produce   energy 

from tides and waves   which can be used to drive water and air turbines to generate 

electricity. In this study   three places at Sandwip of Satal Khal, Mongla at Pussur 

River and Baghkhali River at Cox‟s Bazar have been chosen for tidal and wave power 

generation in the coastal area of Bangladesh as the tidal ranges of the above-

mentioned three places vary from 4.0 m to 7.75 m (approx.) during spring tides. 

There are six major entrances through which tidal waves penetrate into the 

waterways system in Bangladesh and these are: 1.The Pussur Entrance, 2. The 

Haringhata Entrance, 3.The Tentulia Entrance, 4. The Shahbazpur Entrance, 5. The 

Hatiya River Entrance, and 6.The Sandwip Channel Entrance. 

Originating in the Indian Ocean, tides enter the Bay of Bengal through the 

two submarine canyons, the „Swatch of no ground‟ and the Burma trench and thus 

arrive very near to the 10 fathom contour line at Hiron Point and Cox‟s Bazar 

respectively at about the same time. Of the principal constituents, most dominant are 

M2 and S2 whose natural periods of oscillations are 12 hours 25 minutes and 12 hours 

respectively. Extensive shallowness of the north eastern Bay gives rise to partial 

reflections thereby increasing the tidal range. 

We have also study  the Bay of Fundy on the east coast of Canada has the 

largest tidal range in the world with an annual average of 10.8 meters. In Australia 

there are many places with a large enough tidal range to use tidal energy. Most wave 

energy can be found where winds are the strongest. Norway, Japan, and the USA have 

all developed wave power technology. Norway used a 350kW device successfully for 

over five years before it was damaged in a storm. Studies have found that the waves 

off the west coast of Tasmania have three times as much energy as the waves off the 

coast of Norway.We have studied the Chart Datum, Datum formula and different 

types of the converter for power production. 

 

Chart Datum  
The modified chart datum (CD) for Bangladesh waters as developed by 

BIWTA (1980) and as given below will be used for tidal characteristics of coastal 

belt.  

  CD = Z0 – (M2 + S2 + K1 + O1) – SA * SSF,  

where Z0 is the arithmetic mean ofhourly heights observed over the period of one year 

and it is also known as MSL datum, M2 is the principal lunar semidiurnal constituent, 
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S2  is the principal solar semidiurnal constituent, K1  is the luni solar diurnal 

constituent, O1  is the lunar diurnal constituent, SA is the solar annual constituent, 

also known as meteorological tidal constituent and SSF is the station safety factor 

which varies from 1.0 to 1.4 along the waterways as one proceeds from coast to an 

upland station.  

 

Datum Formula                                         
Based on above-mentioned chart datum the following formula will be used for 

calculating tidal ranges   and wave power. 

1. MHWS (Mean High Water Spring)= Z0 + (M2 + S2) + SA 

2. MLWS (Mean Low Water Spring)= Z0 –  (M2 + S2) – SA 

3. MHWN (Mean High Water Neap) =Z0 +  (M2 – S2)  + SA 

4. MLWN (Mean Low Water Neap)   = Z0   – (M2 – S2) –SA 

5. LAT (Lowest Astronomical Tide) = Z0 - (Sum of principal constituents) and 

6. HAT (Highest Astronomical Tide) = Z0  + (Sum of principal constituents). 

 For an accurate determination of tidal power, analysis of data of five years of each of 

the three places of the stations have been done for computing tidal information using  

given formulas.  

 

Types of Converter 
To generate electricity from tides and waves   , mainly four types of systems 

will be used and proposed systems are: 

i. Pelamis   Wave Energy Converter 

ii. Land Installed Marine Power Energy Transformer (LIMPET) 

iii. Floating Wave Power Vessel (FWPV) 

iv. Stingray Tidal Stream Generator  

Finally we have concluded the following: 

Wave power could be a significant alternative source of energy in Bangladesh with 

favorable wave conditions, especially during the period beginning from late March 

to early October. Waves generated in the Bay of Bengal as a result of the 

southwestern wind are quite significant. Wave heights have been recorded by a 

wave rider buoy and correlated with wind data. Maximum wave height of over 2m, 

with an absolute maximum of 2.4 m on the 29 July was recorded in 2009. The wave 

period varies between 3 to 4 sec for waves of about 0.5 m and about 6 sec for waves 

of 2m. In Bangladesh wind speeds of up to 650 kmph (400 mph), 221 kmph (138 

mph) and 416 kmph (260 mph) have been recorded in the years 1969, 1970 and 

1989 respectively. Moreover, Cox‟s Bazar one of the world‟s longest natural sea 

beaches (120m) is situated here, another famous beach at Kuakata is 30km long and 

the overall coast line of Bangladesh is 710 km. 

There are different types of near shore and off shore wave energy 

converters which can produce huge wave power and face the energy crisis of 

Bangladesh. We have studied Pelamis/Sea snake, LIMPET, FWPV & SRTSG 

wave energy converters under this research work. Due to shortage of funds we have 
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only designed and developed 500 Watt wave power project using Floating Wave 

Power Vessel (FWPV) at near shore of the Bay of Bengal at Kolatoli point in Cox‟s 

Bazar  under this demonstration project for practical utilization in Bangladesh. 

Most of the results have been tabulated and graphically discussed. 
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Constructing a low-cost, environment friendly simplified electrical energy 

source with Soil for power electrifications which will significantly upgrade the life 

style of 1.275 billion people in Bangladesh. 1.5 billion people in the world still lack 

access to electricity-well over of one fifth of the world‟s population. Some 85% 

(1.275 billion) of these people live in rural areas, mainly in Sub-Saharan Africa and 

South Asia (Bangladesh, India, Sri Lanka, Pakistan, Nepal and Bhutan). This   

innovative technology will meet essential requirements as lighting, 

telecommunication as well as information access. The studies on Soil showed that 

its pH is 4.8 with 10% water and 4.2 without water and Titratable is 0.88%. 

Investigations showed that Electricity prepared by Soil has significant performance 

and comparatively cheap with respect to another Renewable Energy Sources and the 

conventional gas based Electricity.  Electrodes are put into the Soil and they 

produce substantially sufficient amount of electricity to power energy consumed 

electronics and electrical appliances.Most of the results have been tabulated and 

graphically discussed. 
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An increasing population in Bangladesh combined with the ever-growing 

number of electrical appliances at homes and businesses places has caused the 
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demand for electricity increase rapidly day by day. Fossil fuels are the major source 

to meet the world electric energy requirement but its rapidly diminishing rate and 

adverse effect on our ecological system are of major concern.Bangladesh will face 

the energy crisis soon because around 89% electricity comes from fossil fuels. 

Considering this scientists, researchers and engineers put on their attentions 

renewable energy technologies. Renewable energy is the energy that comes from 

different types of natural resources mainly from sunlight, wind, ocean, tides, 

geothermal heat, biodiesel and bio fuel etc.Three-fourths of the earth‟s surface is 

covered by the oceans. So ocean represents an enormous amount of energy in the 

form of wave, tidal, marine current and thermal resource or offshore solar energy. 

Ocean energy is still in a development stage but many scientists, researchers and 

engineers are seeking ways to capture that energy convert in to electricity. Power is 

one of the most important factors of developing socio-economic conditions of a 

country. The demand for power is increasing day by day around the world. In our 

country, only 50% (Approximate) of total populations have the access to electricity 

but its reliability and quality are still questionable. To eradicate poverty in the face 

of resource limitations and high population density, Bangladesh requires an 

economic growth rate of more than 7% p. a. In order to achieve this growth rate, 

electricity growth needs to be achieved by 10% .To solve this energy crisis we can 

use ocean energy. At present, the electricity supply deficiency is about 1500 MW 

/day i.e. the total supply is around 3500 MW/day within the demand of 

5000MW/day.For this reason power failure has become an acute problem for our 

country. 
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This research project aims to identify surface and subsurface sediments and 

their engineering properties in the Mobarakeh area (Esfahan Province) has done. In 

this study, two surface and subsurface sedimentology and geoelectrical studies have 

done to evaluation of site effect in the city. All geophysical data, granulometry 

experiments of sediments, and other information and results have combined and 

overlaid with old and new residential texture maps of area in geographic systems 

(GIS), the resulting maps were set up. The resulting compilation of all information 

and maps were interpreted from the perspective of the site effect. The present study 

has shown that the central parts of the city covered by the loose, thick with fine 

sediments have low electrical resistance and most of these sections contain mostly 
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old residential texture. Fault map of studied area also indicates the existence of 

numerous intermittent faults with Quaternary deposits. Petrographic studies of 

reworked rock samples have shown several sources in this area that can result from 

changes in the slope due to active tectonics or climate change and huge flooding. 

The clay minerals in fine grained sediments are mostly Montmorillonite that has 

been determined by X-ray diffraction studies and can increase swelling and 

liquefaction potential of sediments and engineering risk caused by dehydration. 

According to zoning maps of this region, most of the subsurface sediments become 

finer with increasing the depth. The Mobarakeh city with old and worn out texture 

is located on a thick zone of fine grained sediments and relatively high-risk seismic 

zone. This point has doubled importance of the site. 
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In recent year, there has been interest in the possible use of electromagnetic 

observations to study earthquakes and possible precursors prior to seismic activity 

in response to the success in US, Japan, Russia, China and other countries using 

seismo-electromagnetic methods. We have established a new experimental setup 

(i.e. bio-potential sensor) site in Farah region (Geo. Lat 27.17
O
N Geo. Long 

77.47
O
E) Mathura, India. The set up has been started and recorded in the month of 

November 2011, we have checked and tested the data in various artificial signals 

and found very good correlation and thus started the real time recording data (round 

the clock). We have observed bio-potential amplitude enhancements mostly to 

occurrence of seismic activity. First, we have recorded the amplitude enhancement 

in bio-potential and found very good correlation with seismic activities (Near Punch 

District in Jammu & Kashmir) or in the solar flares and magnetic storm during the 

analysis and found negative correlation of these events. The detailed studies of the 

observed events are in progress statistical analysis of the data. For choosing the 

observing site Farah region because this region is well known for conductive 

channel of seismic activity. 
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A Geomorphological Study of Natural Hazards in the Nagol Gad Watershed 

(Alaknanda Basin) 
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The study of natural hazards takes place an important role in the Himalayan 

region. Landslides are very common of this region. The present study is focused on 

Nagol Gad watershed which is the tributary of Alaknanda River in Chamoli district, 

Uttarakhand. It covers an area of 129.8 km
2 
within the height of 920 m. to 3680 m. 

The basic aim of the present study is to analyze the greomorphological 

parameters to affect the natural hazards (landslides) in Nagol Gad watershed. 

Causes and consequences of natural hazards are also analyzed. The analysis is based 

on 1:50,000 topographical sheets and intensive field observations in the entire 

watershed. Landform characteristics lithology, drainage, slope and relief analysis 

are carried out with the help of large scale topographical maps and the results are 

verified during the field visit. 

The result of the study shows that there are some reasons behind the 

landslides in the study area. The present watershed is highly slope terrain. 

Tectonically, the Nagol Gad is an unstable zone of the Garhwal region, because 

M.C.T. just passes through the center of the watershed. It separates the central 

crystalline rocks in the north with Garhwal group of rocks in the south. Granite, 

gneisses, schist, metabasics and quartzite rocks are predominant. About 36% area of 

the watershed comes under very steep slope. The average relative relief of the 

watershed is 2300 m. Maximum  29.19% area of the Nagol Gad is under very high 

relative relief (>600m.). The entire area is affected by high drainage density 

(>4km/km
2
.). The hydrological factors also increase the intensity of landslides. The 

result of the dissection index shows that 62.87% area of the Nagol Gad watershed is 

under moderate to high dissection index while only 16.56 % area is under low 

dissection index. Out of the natural factors anthropogenetic activities are also 

responsible for high intensity of the landslides which are analyzed in the study area. 

The major mass wasting activities in the watershed are slumping, landslide, 

rock fall, soil erosion. Snow and glacial, peri-glacial, fluvial and hydraulic 

processes are reactivating the landslides. Other consequences are slope failure in 

many localities, debris avalanches and scree deposits, which affected the 

settlements, roads, agricultural fields etc.  Although we can‟t check the effects of 

natural factors but we can minimize their effects by suggesting a management 

planning so that a complete hazard map is prepared of the Nagol Gad watershed for 

watershed planning purposes. Therefore, there is a need of such geomorphological 

study for natural hazards management planning in the mountain area like Himalaya. 
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Uttarkashi is a border district of the state of Uttarakhand. Situated at 78º 26‟ 

E and 30º 44‟ N at a distance of 155 Km from Rishikesh, at an elevation of 1150 

Mts. Above sea level on the bank of Bhagirathi river. This town is also the district 

head quarter. Covering an area of about 12.02 Sq. Km. the Township of uttarkashi 

has a total population of about 18220 aprox (2011 census). The district is located in 

the most sensitive zone (zone 5) of the Himalaya. The main central thrust and the 

main boundary thrust lines are passing through the district. Village Jamak and 

Agora was main focal point of the earthquake disaster in 1991 (6.4 in Richter scale). 

The district also faced the heavy flood in 1978, 1997 and 1998, mass land slide in 

Varunawat hill in 2003. Thus the possibility of earthquake, flood and land slides are 

always there. Disaster often affects a variety of system including losses of human 

lives. These effects commonly occur differently both in rural and urban areas 

according to infrastructure and physical settlement. In rural area  the effect of 

disasters are in the form of disruption in irrigation system, agricultural land and loss 

of human and animal lives, while in urban areas the disaster shows the result in the 

form of  damage of communication system, electricity supply, drainage system and 

fuel stations. Therefore in absence of a well-defined action plan to be implemented 

during the time of a disaster, such disaster can create mass destruction. It requires a 

well-defined and well thought of Action Plan to keep the loss of lives and properties 

to a minimal possible extent, and it is only possible by the District Disaster 

Management Action Plan (DDMAP), which should be different for different cities 

according to their physiographic conditions. Through the DDMAP the following 

objectives can be achieved.
 

Regular monitoring of disaster prone sites through the modern instrument 

and manually. Allocation of specific responsibilities to the various agencies 

involved. Listing out proper sequence of action to be taken during such an 

emergency and preplanning or pre determining of response actions. Effective 

management of the available resources. Developing the standard operating 

procedure for perfect co-ordination among various department and relief agencies 
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involved. The concept behind the formulation of district disaster management action 

plan is to save the lives, properties and environment: provided quick relief in the 

affected areas and restore normally at a faster pace. The DDMAP address the 

district responses to disaster situation such as earthquake, land slides, forest fire, 

flash flood, cloud bursting and road accidents, from these disaster some are causing 

extensive damage to lives and environment. The present case study shows that the 

district disaster management action plan is a multi response plan for disaster and 

outlines, the institutional framework required for managing such situations. 

However, the plan assumes a disaster specific form in the terms of action to be 

taken by the various agencies involved in the disaster. 
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An earthquake of magnitude 6.8 occurred on 18th September at 18:11 hrs 

IST in Sikkim-Nepal Border region at a focal depth of 10 km and was also reported 

widely felt in Sikkim, Assam, Meghalaya, northern parts of West Bengal, Bihar, 

parts of other eastern and northern regions of India. The maximum impact of this 

earthquake was felt in the hill districts of North, East district, South and West 

district in the Sikkim. At least 111 people were killed in the earthquake. Most of the 

deaths occurred in Sikkim, with reports of fatalities in and near Singtam in the East 

Sikkim district and North district. Several buildings collapsed in Gangtok. Eleven 

are reported dead in Nepal, including three killed when a wall collapsed in the 

British Embassy in Kathmandu. Elsewhere, structural damage occurred in 

Bangladesh, Bhutan, and across Tibet; another seven fatalities were confirmed in 

the latter region where it claimed about 111 lives, left several hundred people 

injured and about 200 houses damaged, apart from causing damage to property 

worth crores of rupees. Electricity, water supply and communication facilities also 

suffered extensive damage, especially in the Chungthang town, Gangtok (the district 

HQ of East), Gezing (the district HQ of West) and Namchi region of South district. 

Landslips mobilized by the earthquake have cut off portions of North district and 

http://en.wikipedia.org/wiki/Singtam
http://en.wikipedia.org/wiki/East_Sikkim
http://en.wikipedia.org/wiki/East_Sikkim
http://en.wikipedia.org/wiki/East_Sikkim
http://en.wikipedia.org/wiki/Nepal
http://en.wikipedia.org/wiki/Kathmandu
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several major roads. Ground cracks and openings were reported to have developed 

at several places. Aftershocks of less magnitude still continue to threaten people in 

the region. While the rescue and rehabilitation efforts have been initiated by the 

administration, defence forces and NGOs, scientific studies on the mechanism and 

effects of the earthquake have been taken up by several scientific organizations. 

Sikkim region is known for seismically active and traversed by major thrust zones 

like Main Central Thrust and Chungthang thrust zones. This earthquake has 

disrupted the communication network and road connectivity, especially between 

north and south Sikkim regions. This earthquake has triggered so many landslides in 

parts of Sikkim i.e reactivation of existing landslides and some new landslides. In 

the above context, in this study survey was conducted for landslide mapping in third 

week of November covering three major sectors i.e Lachen and adjoining regions to 

Chungthang; Chungthang –Lachung; Gangtok – Nathula pass along the roads using 

handheld GPS, taking the field Photographs. Besides the information related to 

seismicity (i.e historical earthquakes) and recent available past IRS-1C/1D data, 

geological maps of the regions are also compiled to correlate the spatial distribution 

of the landsides with respect to major thrust zones of the region. Attempt also made 

to map these landslides over the earlier satellite images to know status of re-

activation of earlier landslides. 
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In this research work we have investigated the transferring pathways of 

nuclear radiation to human body via environment. We have also developed a 

numerical simulation system in C
++ 

to calculate the effective doses on human body 

considering the geological hazards by nuclear pollution. To achieve this goal, we 

have considered only the airborne release of radiation by any nuclear facilities. We 

have observed that human can be affected in 4 ways by this airborne release. These 

can be described by different distribution functions. We have used Classical Semi-

infinite Cloud model to solve the equations of external dose from radioactive 

plume. Monte-Carlo method has been applied to solve the function of Gamma dose 

kernel integral over the plume. In the analysis, dispersion factor plays the key role 

to distribute the polluted air. Therefore, we have considered the coefficients of 

dispersion factor in different atmospheric stability classes to estimate the 
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approximately corrected dispersion factor. Considering every numerically 

measurable parameters, our designed software provides efficient means for 

calculating human risks by calculating the effective doses from contaminated 

environment due to radiation released by a nuclear facility. 
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It is time to stop thinking that hazards and disasters are those that have 

struck others, but will not happen to us. The Indian sub-continent is prone to a large 

number of hazards and disasters. So in a country like India which is extremely 

disaster prone. We should remember that more than 70% of the cultivable land in 

India is prone to drought; more than 60% of India is earthquake prone, 12% flood 

prone and 8% cyclone prone. We have a large number of chemical industries 

producing hazardous material. Fires account for some of the largest losses in India. 

HAZARD: Hazard is a dangerous event, natural or human induced that could cause 

injury, loss of life or damage to property, livelihood or environment. 

Types of Hazards: A hazard has mainly three types: 

I. Natural hazards          II. Socio-natural hazards          III. Human-induced hazards 

DISASTER: A disaster whether natural or human-induced is an event which results 

in widespread human loss. It is accompanied by loss of livelihood, property causing 

suffering and loss in a definite area. 

Types of Disasters: Disasters can be categorized into various types based on the 

speed and origin or cause. 

A. Speed based disasters:       I. Slow onset disaster        II. Rapid onset disaster 

B. Origin or cause based disasters:  I. Natural disaster    II. Human-induced disaster 

When does a Hazard lead to a Disaster: A disaster occurs when the impact of a 

hazard on a section of society is such that the people are unable to cope with the 

event, causing death, loss of property or economic losses. 

Hazards and Disasters of India in the special reference of hilly terrains 

(Uttarakhand): Floods, Drought, Erosion & Landslide, Cloud bursting, 

Deforestation and Earthquake. 

Mitigation and disaster management against hazards and disasters: 

Mitigation: Any measure taken to minimize the impact of a disaster or potential 

disaster is known as mitigation. Mitigation efforts or measures can be categorized 

as: Structural and  (II)  Non-structural 

DISASTER MANAGEMENT: Disaster management covers the range of activities 

designed to maintain control over disaster or emergency situations and to provide a 
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framework for helping people to avoid, reduce the effects of, or recover from 

impact of a disaster or hazard. 

Phases of Disaster Management 

 
There are different mitigation measures and methods of disaster 

management for different hazards and disasters….. 

It‟s time to act now. We can plan for any possible hazard. The approach of 

preparing a Community based Disaster Management Plan considers people‟s 

participation a necessary prerequisite for disaster management. In the hilly terrain, it 

is necessary to make a special team for disaster management with local 

communities. Deforestation is the mother of various hazards in the special reference 

of hilly region. We have to need compulsory plantation and vegetation in a broad 

scale. Role of school children and village disaster management community in 

disaster management can be very much helpful for rescue teams. 
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Microearthquakes spectra from Shillong are analyzed to observe the effect 

of attenuation and site on these spectra. The spectral ratio method is utilized in 

order to estimate the Q values for both P and S-wave in subsurface layer wherein 

the ratio of spectral amplitudes at lower and higher frequencies are taken into 

consideration for three stations at varying epicentral distances. Average estimates 

of Qp and Qs are 178 and 195. Qs/Qp having value greater than one is contemplated 

in major parts of Shillong area which can be related to the dry crust prevailing in 

Shillong region. The variation in corner frequencies for these spectra is inferred to 
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be characteristics of the site. Simultaneously, the observation from spectral content 

with respect to reference site yield the inference that the north east part of Shillong 

area amplifies considerably the incoming seismic signal, as compared to the 

southern part best outlined at 2 to 5 Hz which is found to be well supported by the 

existing local geology pertinent to that region 
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Despite its extreme importance and years of effort, practical short-term 

earthquake prediction still remains to be seen. However, research in earthquake 

related electromagnetic phenomena have recently shown that such phenomena make 

for a promising candidate for short-term earthquake prediction. Specific 

electromagnetic signals in the ULF range, which were observed in seismoactive 

regions prior to some strong and moderate earthquakes, are discussed with respect 

to the earthquake prediction problem. In 1989, in the days before the Loma-Prieta 

earthquake, scientists detected huge radio signals in the ultra-low frequency (ULF) 

range, 0.01 to 10 hertz, with an instrument placed 7 kilometers from the epicenter. 

In this study, we have tried to find an acceptable correlation between 

seismic activities and horizontal, vertical components and polarization (Z/H) of 

geomagnetic field variations in Greece in 2008. We have used geomagnetic 

components data including horizontal and vertical components as well as Greece 

earthquake catalogue. Earthquake varies polarization parameter which can be used 

to predict earthquake. To increase accuracy of results Ap geomagnetic index has 

been used and data which exist in disturbed days have been removed. Using 

geomagnetic field variations which gathered with frequency of 1/60 Hertz in MOP 

station –East of Greece– and deriving polarization parameter from foresaid data, 

correlation between variation of geomagnetic components and time of earthquake 

occurrence has been investigated. 
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Landslides are rock, earth, or debris flows on slopes due to gravity. They 

can occur on any terrain given the right conditions of soil, moisture, and the angle 

of slope.  Integral to the natural process of the earth's surface geology, landslides 

serve to redistribute soil and sediments in a process that can be in abrupt collapses 

or in slow gradual slides.  Such is the nature of the earth's surface dynamics.  Also 

known as mud flows, debris flows, earth failures, slope failures, etc., they can be 

triggered by rains, floods, earthquakes, and other natural causes as well as human-

made causes, such as grading, terrain cutting and filling, excessive development, 

etc.  Because the factors affecting landslides can be geophysical or human-made, 

they can occur in developed areas, undeveloped areas, or any area where the terrain 

was altered for roads, houses, utilities, buildings, and even for lawns in one's 

backyard. They occur in all fifty states with varying frequency and more than half 

the states have rates sufficient to be classified as a significant natural hazard. 

The main aim of this research is investigating on mass slid movement 

process using geological map and incorporating GIS and Rs data of case study to 

determine level of risk for each region to reduce their fatalities. Each one of 

methods considers several different factors. In the regions around Gowk fault in 

Kerman province in SE of Iran as one of active region in Middle East a lot of 

factors e.g. slope, lithology, landuse, seismicity, rainfall level, distant to permanent 

or seasonal rivers, distance to main fault, distance to urban facilities and etc are 

considered to determine low risk lands against landslide. Afterwards we could 

analyze deduced maps according to each data sheet and final map is indicated. 
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This poster/talk gives a brief introduction to the subject of Himalayan 

environment and meteorology and various factors which are influencing the 

Himalayan environment including a brief detail of various anthropogenic sources 

and their effects over it. A brief introduction of the great Himalaya its various parts, 
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its geometry, its environment & climate followed by its role in the environment and 

climate of the southern part of Asia i.e.; in Indian subcontinent, especially in the 

indo-gangatic basin, its contribution in the small scale (regional) monsoon 

circulation as well as in the large scale (global) monsoon circulation, its importance, 

its various tropical and extra tropical influences, various observational networks, 

various meteorological and hydrological problems of the Himalaya. In the last, it is 

followed by the definitions of some special terms and conclusions. 
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Geospatial Technology Solutions helps to visualize the relationship of 

physical features with critical environmental incidents and analyzing the impact for 

taking proactive or quick reactive measures efficiently. Earthquake hazards are 

calculated by projecting earthquake rates based on earthquake history and fault slip 

rates, the same data used for calculating earthquake probabilities. With the help of 

GTS we are able to produce the map of the place affected by the earthquake or 

which is considered to be on hit list by this natural disaster. The mapped hazard 

refers to an estimate of the probability of exceeding a certain amount of ground 

shaking, or ground motion, in 50 years. The hazard depends on the magnitudes and 

locations of likely earthquakes, how often they occur, and the properties of the 

rocks and sediments that earthquake waves travel through. So in this paper we 

presented an overview how to apply the GTS for the assessment of seismic hazards 

by the use of data and information provided by United States Geological Survey 

(USGS). We have taken consideration of several reports presented by USGS. 
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Landslide is one of the prominent disasters in the Himalaya that pose 

serious threat to human lives and settlements, damaging property and disrupting 

vital infrastructure i.e. highway, roads, techanoginic works and agricultural land 

every year. The basic aim of the present study is highlight surface morpology, 

causes and effects of Kundbagar landslide in the most hazardous site of the Garhwal 
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Himalaya. The Kundbagar landslide is located in the vicinity of village Kundbagar 

(near Harmany) on the National Highway (NH 58) in the Pinder valley. It is 40km 

upward from Karanprayag along Pinder valley. It is a very typical example of 

complex landslide. The landslide zone measures about 500m in length, 300m in 

width and has maximum vertical displacement. The total surface area affected by 

the landslide is about1.5.km
2
.  

The slide is under constant threat of the toe erosion by river Pander. The 

basic causes of the landslide are Schist, fractured phylite and quartzite rocks which 

are dipping more then 35 0. The poor structured state of the bedrocks increase the 

pore water of often induces sliding. The upper ridges of the slide zone are under 

dense oak forest which retains the much subsurface water. The subsurface water 

sink out on the agricultural fields and slide zone by the process of seepage and 

springs which further increase the pore pressure and thus activating slides. High 

rainfall, cloud bust, indiscriminate road construction and disposal of material every 

month at the toe of the landslide are very serious causative factor of this landslide. 

The major surface features of the Kundbagar landslide are slide scarp, 

tension crack, crown, failure surface, toe of the slide, debris, rotational cracks, 

slumping, tilting zone of the accumulation etc. These features are marked on the 

large scale revenue maps. Slope instability hydrology and toe cutting by road and 

river makes this slide very complex nature. 

The major effects of this landslide is damaging of road every rainy season, 

sliding and slumping of agricultural field, sliding of settlements, tilting of terrace 

field, settlement , footpaths and trees in the upper zone of landslide. Due to the 

continuous slide and slumping, most of the villagers of upslope have leaved their 

houses and villages. Mainly effected villages are Bhiyari and Kundbagar, Sunsari, 

Maltura, Devpura, Tyula, Chhapli and Birgaon. Although it is difficult to stop this 

natural process but its effect can be minimize by using some mitigation measures. 

At the end some suggestions are given for the mitigation of this landslide.   
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The subject of earthquake prediction has been eluding correct and accurate 

prediction.  Though there have been a number of several successful earthquake 

predictions, these are mostly confirmatory observations performed during post-

seismic period. Such exercises could not be branded as „successful prediction‟. But 

unfortunately some researchers tend to use the phrase of prediction. It is observed 

that the most reliable seismic precursors are those who appear a very short time 

before the earthquake and these are not seen or observed after the earthquake. 
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Abnormal animal and human behavior is one such parameter. It is seen about ten 

hours before the occurrence of earthquake and is confined within the potential 

Epicentral region. At present there are no definite parameters which could quantify 

the abnormal behavior. Perhaps because of this reason a number of researchers are 

not inclined to believe this animal and human behavior. Normally for routine and 

emergency conditions, a large number of seismological, geological, , tectonic, 

geophysical, geochemical parameters are measured and efforts to predict an 

earthquake are made. 

However, it is felt that the parameters which appear for a short duration 

before earthquake could be effectively used for reasonably correct prediction. The 

Outgoing Long Wave Radiation (OLR) and Total Electron Content (TEC) are such 

parameters which are measured from satellite and hourly photos of OLR and TEC 

are routinely available at some web pages. It was possible to identify two locations 

using OLR photos and the identified locations had experienced earthquakes within 

one / two days. The locations are (a) M = 5.1, at 21.660 S & 114.650 E, on 05 Dec 

2011 at 19 10 03 UTC, in Western Australia. The OLR anomaly was observed on 

02 Dec 2011 at 0530 UTC and the (b) M = 4.3, at 28.558 S & 20.377 E on 18 Dec 

2011 at 18 07 07 UTC in South Africa. The OLR anomaly was observed on 17 Dec 

2011 at 0830 UTC. 

The observations are encouraging and the author is trying to pursue it 

further. Only two readings are not sufficient to draw any affirmative conclusions. It 

is proposed to discuss details about the observed OLR photos and related 

observations. 
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A disaster management plan for the offshore installation and oil well to 

delineate the emergency response plans for various emergency scenarios on 

offshore sites has to be prepared by safety management cell in association with top 

management. This DMP is prepared to bring out a preplanned methodology with 

specific procedures for rescue and rehabilitation. While it is necessary to control 

emergence of an emergency, however, the preparedness to combat such scenarios is 

extremely important, therefore necessary to develop a DMP to facilitate necessary 

actions to meet emergency scenarios at large scale event. 

The present disaster management plan of work deals to visualize probable 

emergency scenarios along with their consequences, to prepare detailed response for 
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each type of emergency scenario, to train the operating personnel, through exercise 

and drills, to minimize the loss of life and property during emergency and to 

provide relief and rehabilitation to the affected persons.  

The scope of disaster management plan is for all fixed platforms including 

well platforms, vessels and pipeline associated with the complexes. The plan is in 

accordance with and complimentary to “disaster management plan”(DMP) and 

“Regional Contingency plan” for offshore production installations. The emergency 

response team covers procedure for all Emergency scenarios. All offshore 

complexes should have an emergency response plan and all practices and drills 

should be carried out at regular intervals as per plan. 
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The scaling relations (interdependence of various earthquake source 

parameters) are important for the proper evaluation of seismic hazard in a region. 

To evaluate the seismic hazard we have to simulate the earthquake strong ground 

motions which in turn requires the scaling laws between parameters like stress drop 

and fault dimension. Global scaling law may not be applicable due to the variation 

in stress conditions from one region to another region.   The possible scaling and 

self-similarity of small and moderate earthquakes of the Kachchh (which is 

considered to be a stable continental region (SCR))   have been investigated using 

the reported source parameters of 25 earthquakes recorded at 3-8 SMA stations with 

the magnitudes in the range 3.5 to 4.7. All the earthquakes had occurred in Kachchh 

region and are aftershocks of 2001 Bhuj earthquake. The source parameters 

(magnitude, moment, fault dimension, stress drop, corner frequency) of the 

earthquakes have been estimated using Brune‟s -2 model.  Analysis of the source 

spectra obtained from the observed near field displacement spectra of these events 

suggests that there is self-similar scaling for small and moderate seismic sources of 

Kachchh. Further a linear regression analysis between the estimated seismic 

moment (M0) and corner frequency (fc) gives the scaling relation M0fc 3 = 2.09 × 

1016 N-m/sec3.  The proposed scaling law of seismic spectrum is found to be 

consistent with similar scaling relations obtained in other seismically active regions. 

The relation developed in this study can be utilized in estimating source dimension 

given the moment of the earthquake for hazard assessment. The analysis gives a 

static Brune stress drop of about 100 bars for Kachchh earthquakes. The 

corresponding dynamic stress drop can be 2-3 times the static stress drop. Therefore 

dynamic stress drop of ~ 200 bars can be expected in the region. As the high 
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frequency earthquake-induced ground motions are governed by the stress drop at 

the earthquake sources, this possibly suggests that seismic hazard in the Kachchh 

region is relatively high. 

The high-frequency spectral-amplitude decay factor of local earthquakes 

recorded at 15 sites in Kachchh region of Gujarat are determined by method of 

Anderson and Hough (1984). It has been observed that the value of kappa at 

different sites varies from 0.029 to 0.055. This shows the presence of lateral 

inhomogeneities in the region. It has been observed that the value of kappa is both 

source and site dependent in the Kachchh region and slightly dependent on 

hypocentral distance. Kappa plays significant role by controlling the peak ground 

acceleration (PGA) at time of simulation. The spectral acceleration and PGA 

decrease when kappa increases; however, the acceleration reduction is higher in 

high frequencies. 
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A catalog of type II bursts observed by the Radio and Plasma Waves 

(WAVES) experiment on board the wind space craft and the associated coronal 

mass ejections (CMEs) observed by the solar and heliospheric observatory (SOHO) 

mission are used to study the geomagnetic response of low and medium speed 

coronal mass ejections during 1997-2008 which corresponds to solar activity cycle 

23. The CMEs used in this analysis are called the radio loud CMEs because of their 

ability to produce the Type-II radio Bursts. The observed geomagnetic response to 

low and medium speed CMEs is almost same according to the Chree-analysis 

results. The Ap index which is used to represent the geomagnetic activity has a 

peak on + 4 day after the arrival of CMEs for low and medium speed CMEs. This 

observed peak (i.e. the increase in Ap indices) indicates that the earth magnetic 

field is highly disturbed on +4 day, which indicates a maximum energy transfer 

from CMEs to magnetosphere ion + 4 day from the arrival CMEs, however the 

fluctuations are also noticed before the arrival of CMEs. 
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In the history of childhood there is evidence to suggest that childhood once 

was not recognized as a separate phase of human life cycle. Instead children were 

regarded as miniature, already formed adults once they emerged from infancy. The 

concept that child‟s nature is unique and different from that of youths and adults is a 

modern one. Today it is an accepted fact that children are vulnerable and require 

great deal of attention, care and shelter from harm. Besides laws, policies are 

formulated to protect children from danger. For instance, the Convention on the 

Rights of the Child unanimously adopted by the UN General Assembly in 1990, 

contains a comprehensive set of international legal norms for the protection and 

well-being of children. Child development is a product of both heredity and 

environment. Geo-hazards or natural disasters like earthquakes, floods, landslides, 

tsunami etc are all events in the environment that children are inevitably exposed to 

and that impact upon their normal growth and development.  

All over the globe several natural disasters occur of varying intensity and 

types causing significant damage to life and property. These also result in more 

indirect, long-term health effects on the survivors, in particular on children when 

they are exposed during critical growth phases. Childhood and adolescence have 

been identified as particularly vulnerable age for post-disaster psychological 

morbidity. Even in preschoolers the effects can be serious and persistent and impair 

their personality development. The present paper reviews the range of impact of 

natural disasters on the psycho-social well-being of children and suggests some 

intervention measures related to post-disaster mental health issues of children. 
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Natural hazard is a geophysical event which causes large scale threat and 

damage to human life, livelihoods and property. Earthquakes, tsunamis, landslides, 

floods, droughts, volcanic eruptions, cloudbursts etc are some natural hazards that 

affect the lives of millions of people from time to time. In India the Himalayan State 

of Uttarakhand is geologically and geographically located in a highly sensitive and 
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active zone as a result of which damage by natural hazards like landslides, 

earthquakes, cloudbursts, forest fire etc is a fairly common occurrence.  In other 

words we can say that, it is among one of the most disaster prone States of the 

Indian subcontinent. 

As the 27th and one of the smaller States of the Indian Union, Uttarakhand 

was carved out of Uttar Pradesh on 09th November 2000. This new State lies 

between 28º43' and 31º 28' north to31º 27‟ 50" N. latitudes and between 77º 32' and 

81º 2' 22" east longitudes. It is surrounded by Himachal Pradesh in the west, Uttar 

Pradesh in the south, Nepal in the east and China in the north. Covering a total area 

of 53, 484, sq, km and located in the mountainous region of Himalaya, Uttarakhand 

has a very critical geology and geography. Located in zone IV and V of the seismic 

map of India, Uttarakhand is among one of the youngest mobile belts of the world 

and is part of the most seismically active zones of the Indian subcontinent.  

          Besides focusing on the effects of natural hazards, the authors in the present 

paper have tried to put forth feasible suggestions and recommendations for 

mitigation of the impact of natural hazards through Disaster Management 

Education. 
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India is typically susceptible to geo-hazards on account of its unique geo-

climatic conditions.  Floods, cloud bursts, droughts, cyclones and landslides strike 

in the sub-continent periodically and result in catastrophic effects.  Natural disasters 

may appear to strike all victims indiscriminately without regard to age, sex, culture, 

nationality, health status, or economic status. However this is not entirely true as 

natural disasters are not neutral in the way that they impact people. There is 

evidence that natural disasters have a disproportionately negative effect on the 

elderly in comparison with the other adults as they are distinctly disadvantaged with 

regard to being prepared for and recovering from natural disasters.  Elderly people 

in India are particularly vulnerable to natural disasters.  Psychological vulnerability, 

impaired physical mobility, diminished sensory awareness, chronic health 

conditions, and social and economic limitations are some factors that contribute to 

this differential vulnerability of the elderly in comparison with the non-elderly.  The 

author in this paper has tried to examine the various ways the elderly people are 

adversely affected by natural disasters by reviewing various research studies. 
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The earthquake catalogues covering window 280N – 360N in latitude and 

740E – 820E in longitude of NW Himalaya are compiled. The completeness and 

uniformity of catalogue have been statistically tested. The catalogue is complete for 

the post 1975 period for earthquakes with magnitude >4.3 whereas this threshold 

reduces to 3.5 for the post 1985 interval. The NW Himalaya is the seismically one 

of the most active region in India. The migratory behavior of the regional seismicity 

in the last two decades is being studied. The 3-5 year space-time window seismicity 

is examined. The epicenters shows two major clusters centered over the Kangra and 

the Garhwal Himalaya with a well-defined seismic quiescence zone over Shimla 

sector. Few small clusters are also seen in the recent years. It may indicate either 

increase or shift the seismicity along the features which are transverse to regional 

tectonics.  
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The Stress patterns of different seismic regimes of the Northwest Himalaya 

are investigated using focal mechanisms of ≥3.0 magnitude earthquakes. Fault plane 

solutions of 68 events are selected from earlier published work during 1974-2009. 

The data set contains the earthquakes of magnitude more than 3.0 mainly occurred 

in the regions of Lesser and Higher Himalaya. In addition the focal mechanisms of 

50 events are from USGS CMT solutions during 1963-2011 having magnitude >5.0 

and mainly occurred in higher Himalayan region, Trans Himalaya and south Tibetan 

plateau zone. Except few earthquakes of magnitude >6.0, the mechanisms are 

oblique in nature with higher proportion of reverse/thrust mechanisms. The 

mechanisms of higher magnitude are available with pure thrust mechanisms except 

one event of Kinnaur region which has caused deformation purely through normal 

mechanism. Based on this data set the pressure and tension axes are determined 

from the fault plane solutions and are projected on the tectonic map to evaluate the 

linkage of stress pattern with tectonic elements. It is observed that most of the P-

axes orientations are in NE-direction and nodal planes are in NW-SE direction that 
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shows the conformity of ongoing stress with the trend of major thrust/lineaments of 

NW Himalayan. The normal fault mechanisms are concentrated in Kinnaur and 

northeastern corner of Kumaon Himalaya bordering Nepal and Tibet. The Nodal 

planes of most of the events of Normal fault mechanism are trending in N-S 

direction with T-axes trend in E-W direction. This indicates the effect of E-W 

extension in these two regions which is the part of South Tibetan Detachment zone. 

The stress tensor inversion study shows compressional stress regime for the Kangra-

Chamba and the Garhwal-Kumaon regions and extensional regime for the Kinnaur 

region and other portion in the eastern part of study zone comprising the strata of 

south Tibet plateau. 
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Occurrence of destructive earthquake near boundaries of two or more 

nations causes heavy destruction and loss of human lives. The Sumatran earthquake 

of 26 December 2004 had affected about twenty-two nations and it had taken a 

death toll of about 200,000 lives. Similarly, the Pakistan earthquake of 08 October 

2005 had affected Pakistan and India. Similarly earthquakes in Mongolia have been 

affecting Russia and China. Any earthquake of magnitude 7.0 or more in India, 

Nepal, Bhutan, Bangladesh, Myanmar and China could cause damages in the 

country of origin and other neighboring countries. Such or similar activity could be 

initiated under the SAARC countries. The by product of large magnitude 

earthquakes near coastal region produce tsunami waves which travel thousands of 

kilometers away. The Chilean earthquake had produced tsunami which adversely 

affected Japan. It is proposed to discuss about a plan which could be a co-operative 

plan for number of nations. It is expected that formulation of such a plan would 

definitely reduce the earthquake losses. 

The number of large to very large magnitude earthquakes is increasing and 

number of nations has split and this is increasing the number of nations. An 

earthquake which was once up on a time affecting Yugoslavia and now earthquake 

of same dimensions would be affecting Bosnia and Herzegovina, Macedonia, 

Serbia, Montenegro, Kosovo and Serbia. The former USSR has been split in 

several nations.  This has increased the seismic risk. Formerly, the seismic 

monitoring and observation of several seismically related parameters was 

centralized at one place. But now the areas of countries have shrunk. Some of them 

do not have all technical and scientific facilities for proper monitoring of 

earthquake. It is possible that reliable seismic precursors in one country may be 

observed but the neighboring country may or may not be monitoring the same. 



 

 

 

 

 

69 

Further, the intensity and amplitudes of this parametric measurement may not be 

considered as alarming in other country. In addition, a number of parameters are 

measured by satellite. The measurements thus collected need to be centralized and 

properly monitored and shared by the group countries. 
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A Bayesian approach is applied for conducting seismic hazard analysis in 

the Afar Triple junction. The results are the spatial distribution of the probability of 

exceedance in 100 years for intensities VI and VII, according to the MSK intensity 

scale. The highest values of the exceedance probability for intensity VII are 

relatively scattered, showing spatial distribution that conform with the RRR (rift-

rift-rift) motions of the three arms (Main Ethiopian Rift-Southern Red Sea Rift-Gulf 

of Aden Rift) with regards to the relative translational and rotational motions. 

Consequently, the spatial distribution of the probability of exceedance for intensity 

VI is coincidental, but wider in scope. Iso-curves of the probability of exceedance 

for intensity VI seem to have strike in the NW and NE directions, while the NW, 

NE and E-W directions are for intensity VII. The map of spatial distributions of the 

probability of exceedance indicates specific areas of seismic concern in the future in 

the study area. 
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Ambient vibration and earthquake recordings are used for preliminary site 

characterization of the Quaternary sedimentary basin in Dholera region, which is 

being planned as a Special Investment Region (SIR) of Gujarat (India). The 

microtremor array measurements have been carried out at 23 well distributed sites 

in an area of 600 km2 to determine the predominant frequency and the relevant 

shear wave velocity profile of the deep soil basin in the vicinity of the SIR. The 

measurements at all sites were taken using circular arrays (50-100 meter) which 
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consist of three recording stations on the circumference of inner circle, three on 

outer circle and one in the centre of circle. Seven sets of Lennartz LE-3D-5sec 

seismometers with CityShark-II digital recorders are deployed. It also has a master 

remote control which is used to trigger all the seven stations at a time in order to 

avoid any phase shift. The phase velocity dispersion of Rayleigh wave is calculated 

from array data using spatial autocorrelation method, and a 1-D wave velocity 

structure is determined by means of inversion processes. The Neighbourhood 

algorithm (Sambridge, 1999) has been chosen as the core of the dispersion curve 

inversion in the present study. The ambient vibration surveys data have been 

analyzed using the Nakamura‟s technique of horizontal-vertical-spectral ratio 

(HVSR) to ascertain the basin structure in terms of the predominate frequency. The 

predominate frequency estimated at the central seismometer at all the sites varies 

from 0.29-0.35Hz corresponds to Deccan Trap layer to ground surface. In the 

frequency band 4.0-6.0Hz, the high site response values are also observed. It could 

be interpreted as further dominant frequency associated with shallower impedance 

contrast at boundaries such as between Pleistocene and Holocene or within 

Holocene layers. Furthermore, CMG-3T 120s, three component seismometers are 

installed with REFTEK digital recording for local earthquake signals over a period 

of minimum two months at 11 sites. The 10 earthquakes (M≥2.5) wereclearly 

recorded allowing a detailed analysis of both P- and S-wave in each sensor. 

Recordings were continuous at 100 sps. The time window of 10.5 seconds data 

starting 0.5 second before S wave arrival is used for all components following 

Bonilla et al. (1997). The HVSR using BBS earthquake records shows amplification 

of 2.75-3.5 and 4.0-6.02 for the frequencies band of 1.0-2.0 Hz and another at 4.0-

6.0 Hz respectively. But there is no peak observed below 1 Hz frequency, which 

may be due to the moderate size earthquakes used in the present study. A five layer 

model (one soil layer with the power law variation of the velocity over the 

substratum) was used as the initial model for the inversion. It is seen that the upper 

most layer up to 25 meters has the low shear velocity between 175-400 m/s. The 

second layer is to the depth of 30-40 meters with shear velocity 450-700 m/s and the 

third layer is to depth of 70-80 m with shear velocity 750-1250 m/s. These layers 

are Alluvium, Deluvium, Pleistocene and over- laying Tertiary. The last layer shear 

wave velocity is 1500-1700 m/s corresponding to Deccan Trap. The boundary of 

Pleistocene-Tertiary at around 80 m is observed. The second layer is shift soil while 

the thirdlayer is soft rock. We have estimated Engineering Bed Layer (EBL) at the 

depth of 30-35 m from ambient vibration analysis. The EBL is uniformly distributed 

and under EBL there is less variation of structure and properties. Validation of the 

ambient vibration results was done by complementary tests using local earthquakes 

data sets.  

 

 

 



 

 

 

 

 

71 
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Spatial distribution of seismicity and seismic characteristics (fractal 

dimension, b-value, energy release, reoccurrence period) are assessed for the 

Himalayan Region (26
o
 – 35

o
 N and 72

o
 – 98

o
 E). The Engdahl, Van der Hilst, 

Buland (EHB) relocated earthquakes M≥4.0 are selected for the period 1964-2011 

from the International Seismological Centre (ISC) catalogues. 

  The Gutenberg – Richter frequency-magnitude relation (b-value) is 

calculated by the Maximum Likelihood Method (MLM) as well as by the new 

alternative Kaltek Method. The fractal dimension is estimated using the correlation 

integral method. The total set of events was also used for calculating radiated 

energy in the region. Further, temporal occurrence of earthquakes M≥6.0 is 

statistically analysed using the Poisson‟s probability distribution to estimate return 

period. The probability of the occurrence of strong earthquakes (M≥6.0) during a 

specified interval of time has been estimated on the basis of three probabilistic 

models namely, Weibul, Gamma, Lognormal and the model parameters (probability 

distribution functions) have been estimated by the MLM. 

The b-value maps have identified the variable stresses zones, and the fractal 

dimension maps the fractal characteristics of the active fault zones. The energy 

release map, on the other hand, identified the zones of higher and lower energy 

release; these zones indicate the areas of further probable earthquakes. The 

vulnerable zones (Kangra, Uttarkashi, Chamoli, Shillong area, etc.) thus identified 

by these maps are further corroborated with the probabilistic models to assess the 

seismic hazards in the Himalayan region. 
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ULF (ultra-low-frequency) electromagnetic emission is recently recognized 

as one of the most promising candidates for short term earthquake prediction. As it 

has been recently reported that electromagnetic phenomena take place in a wide 

frequency range prior to an earthquake and these precursory seismo-electromagnetic 
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effects are expected to be useful for the mitigation of earthquake hazards. This 

paper reviews previous convincing evidences on the presence of ULF emission 

before a few large earthquakes. Basically there are two principal methods of 

observation of earthquake signatures. The first is the direct observation of 

electromagnetic emissions (natural emissions) from the lithosphere and the second 

is to detect indirectly the seismic effect taken place in the form of propagation 

anomaly of the pre-existing transmitter signals.This paper deals with the ULF(ultra-

low-frequency less than 10 Hz) magnetic field variations belonging to the first 

category. We finally present a few, latest results on seismogenic electromagnetic 

emissions for recent large earthquakes with the use of sophisticated signal 

processing. 
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The paper discuses the overall view related to cloud burst in Uttarakhand. 

Focus has been given on what is cloud burst, How does it happen, its machenism, 

why are the hilly areas more prone to cloud burst and can it be predicted? The paper 

concludes that the impact and intensity of its occurrence and measures or 

possibilities to live safely in the sensitive areas. 
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Heavy metal toxicity is one of the anthropogenic geohazards. Accumulation 

of these heavy metals beyond their standard quantity causes infertility of the soil as 

most of the plants are susptible to them. But some of the plant species can absorb 

heavy metals and accumulate them in their cell vacuoles without much damage to 

an extent that would be lethal to sensitive or non-tolerant species, such plants are 

called accumulators/ superaccumulaters. A number of plant species accumulate 

nickel, lead, Zinc, arsenic, selenium, gold, etc. 

  This review paper throws light on the possibilities for exploring the 

potential use of the hyperaccumulators for reclamation of heavy metals 

contaminated soil vis-à-vis their mechanism of action. 
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Industrial growth, environmental pollution has tremendously affected the 

global climate and thereby has increased the frequency and magnitude of natural 

disasters. Rise in temperature receding glaciers (Gangotri glacier is retreating at the 

rate of 22.1 meters per year), melting glacial lakes, heavy rains, cloud burst, erosion 

and sedimentation causing damage to agriculture, life and infrastructure. At the 

national level disasters are managed under National Disaster Management Act, 

2005, under which the National Disaster Management Authority functions.  The 

state Capitals are the Disaster Management and Mitigation Centers which is meant 

to effectively disseminate information of disasters. 

Present paper provides base line information on the studies conducted on 

natural disasters and management in different parts of Uttarakhand. Uttarkashi and 

Chamoli earthquake in 1991 and 1999 was an eye opening incidences for the 

government to take immediate actions to set up Disaster management units in 

different parts of Uttrakhand.  Uttarkashi was struck by another disaster in 2003 

when incessant rain started landslide on Varunavat Parvat. The slide affected almost 

3000 people with a massive loss to Govt. and private property.  In the year 2010 

cloud burst tragedy in Bageshwar, Kumaon took life of 18 children in a School. 

Heavy rain and massive landslide near Narendra Nagar in Tehri District in 2011 has 

completely wiped out Kumarkhera village.  

The study suggests that panchayat level well trained and equipped disaster 

management teams should be formulated. Local administration and NGO‟s should 

aware inhabitants of the high sensitive zones to built earthquake prone houses and 

plant more trees around land slide areas. Developmental activities are must but not 

at the cost of disturbing natural ecosystem. 
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The geomagnetic response to high speed solar wind streams are investigated 

during the minimum and maximum epoch of solar activity cycle 23 i.e. 1996, 2000 

and 2008. A cumulative effect of high speed solar wind streams coming from 
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coronal holes and solar flares are analyzed by grouping the events in two classes 

according to their time duration. For each event the HSS time duration is indicate by 

a symbol: S to short streams (Δt ≤ 5days) and L for long streams (5 ≤ Δ t ≤ 10 

days). Our observational results indicate the the geomagnetic field is highly 

disturbed after the passage of these events on earth. A significant increase in the 

worldwide geomagnetic indices i.e Ap (which is used as an index parameter to 

represent the geomagnetic field disturbances) is observed during minimum and 

maximum epoch‟s of solar activity cycle 23. 
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The problem of Natural geo-hazards precedes the history of mankind which 

were responsible for the extinction of some fauna and flora.  Nature possesses the 

inherent quality of restoring by itself with passage of time.  Man has only 

aggravated the cause of geo-hazards. With multifold increase in the population, the 

geo-hazards problems started growing and have assumed a dangerous level 

occurring at irregular and unpredictable intervals causing casualties, destroying 

infrastructure, landscape and coastal lines etc. at such a large scale that it requires a 

long time for rehabilitation process. Earlier these hazards which were confined to 

distinct regions are now extending their tentacles into unknown territories with no 

previous records of such calamities. 

  We have discussed the implementations of various parameters to solve the 

problems of population growth and unplanned urbanizations which has triggered 

catastrophes and massive destruction in the various parts of the world e.g. 

earthquakes and subsequent tsunami in Indonesia and Japan.  We have pointed out 

how we can avoid to some extent  the tragedies and losses caused due to 

earthquakes by taking examples from cities as Lature, Surat, Kobe and California by 

using sensors which can withstand  instability during geo-hazards. For Social front, 

on macro and micro level in India, only trained and skilled  persons in the field of 

„Prevention of Disaster Management‟  from  state and central government should 

organize  camps, workshops and awareness  programme  from  Srinagar to 

Kanyakumari and Kaccha  to Kohima for serving people against any eventuality. 
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              The problem of landslides and mass movement in the Himalayan region is 

very high in relation to other part of the India. The construction of high dams and 

reservoir further increases dangers to the occurrence of landslides and resultant 

erosion.  A 240m high dam constructed across the Bhagirathi river (Ganga) in lesser 

Himalaya is posing series of geoenvironmental hazards around Tehri dam and 

between Dharasu to Gadolia along Bhagirathi and Bhilangna river.  The different 

geological formations present in the reservoir area have experienced severe folding, 

faulting and shearing and are subjected to erosion by the toe cutting action of the 

river.  A no.  of debris slides and slumps are observed around the Tehri reservoir 

particularly along the rim of the reservoir.  These slides ranging in size from <5m to 

>30m (length and width)   occur when reservoir level starts falling after monsoon 

season due to loading and unloading of the reservoir.  During the fluctuation of the 

reservoir water level, the rock mass of the bank slopes is deteriorated due to water-

rock interaction of "saturation-air dry" cycles, and cause great damage to stability of 

the bank slope. These landslides are posing serious instability problem along the rim 

of the reservoir.  The present paper discusses problem of occurrence of landslides 

around Tehri dam in Garhwal Himalaya. 
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Large number of reservoirs has been built in hill states of India. Their main 

purpose is harnessing the hydro energy beside water supply for drinking, household 

and irrigation. These reservoirs favor local and regional economic development, but 

they also bring serious and irreversible alterations in the natural hydrologic regime 

of rivers, affecting habitat quality and the dynamics of the biota. The Bhagirathi 

river system of Garhwal Himalaya is also dammed at four locations by the Maneri 

Bhali Phase I, Phase II, Tehri Hydroelectric Dam and Koteshwar Dam for hydro 

power generation resulting in to the modification of river system with immergence 
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of small and big reservoirs on it. However, 15 small dams are under construction/ 

proposed on the Bhagirathi and its tributaries. A substantial part of the river flow is 

forced through tunnels or the river stretch has been converted into deep 

impoundments while in some parts river has lost her identity.  In the impounded 

area, the main impact is the change from lotic to lentic water, which influences 

aquatic fauna, including fishes. Impacts of reservoirs present relevant 

spatiotemporal variations. Dams promote discharge control, altering the seasonal 

cycles of floods. These effects are augmented in lower stretch due to construction of 

dams in cascades. The river system has been drastically fragmented. These dams 

have profoundly influenced the composition and structure of fish assemblages. Most 

affected species are the indigenous rheophilic species viz Schizothorax, 

Glyptothorax, Pseudocheneis and Garra sp; and migratory sp. Tor (Mahseer) that 

require distinct habitats to fulfill their life cycles. Populations of fast flowing 

riverine habitat species are collapsed or even disappeared from the fragmented 

sections of the river system. In this paper, emphasis is given to the Bhagirathi River 

basin, the most affected by dams in the central Himalaya of Garhwal region. The 

paper describes some patterns in the alteration and decline in fish diversity in areas 

influenced by dams. It also discusses negative consequences in the fishery and 

ecosystems functioning. Suggestions to improve conservation of the ichthyofauna in 

Bhagirathi river system influenced by dams are given. 
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We have recognized 1300 active volcano globally and these volcano has 

been erupted several times. Many volcanos erupted recently and we are certain that 

other will erupted soon. This paper focuses on how can we predict the volcanic 

eruption and reduce the loss by disaster in terms of saving livelihood. There are 

generally two type of prediction which we can apply for prediction of eruption of 

volcano and these are regional and short term prediction. Generally the potential 

violence of an eruptive volcano depends upon the tectonic environment of the 

volcano. Risk assessment is based on both frequency of the past eruption and on 

potential violence. For prediction we have to use different type of instrument like 

seismograph which gives the waves activity in the subsurface, tiltmeter, parametric 

simulation and surveying instrument. The paper will present the geological and 

geophysical method which can be helpful in the prediction and risk assessment of 

volcanic eruption. Study of different tectonic environment, subduction zone area, 

island related to benioff zone, mid oceanic ridge paleotectonic, paleomagnetism of 

particular area, spreading of sea floor, paleogeographic reconstruction studies, 

subsurface plutons, subsurface rock imaging also helps us in the prediction of 
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volcanic eruption at some level of eruptive history of volcano. Simulation model 

also helps us in minimizing the predictive error in the case history of an eruptive 

volcano. Thus prediction and risk management can be achieved through these 

integrated technologies of geology and geophysics for an enhanced level of 

prediction. 
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Poplar is being planted in various parts of the north-western India to meet 

the ever increasing demand of fuel and forest based industries. The potential 

benefits of growing trees in combination with annual and perennial crops are to 

maintain and sustain soil productivity and fertility. Poplar (P. deltoides) has 

deciduous characters which allow winter cropping with only marginal effects on 

agricultural crops. For the present investigation D-121 clone of P.deltoides have 

been selected as it has got wide adaptability in different adaphic condition. The 

three ages of cuttings 6 months, 12 months and 24 months have been taken to 

investigate their regeneration sensitivity after treated with different continuous and 

fractionated doses of gamma rays. The treated cuttings have been planted in the first 

week of March when mother plant has started to sprout after winter dormancy. In 

young aged cuttings the maximum sprouting percentage has been recorded under 

2KR-C level in comparison of middle and old age cuttings. Under fractionated 

treatments 500r was found more effective in sprouting behaviour. The combination 

effects of gamma rays with stik 500ppm showed antagonistic effects for different 

parameters in all the three ages of cuttings. Different parameters for lateral shoot 

growth and leaf formation have also been observed during regeneration. At 2KR-C 

level maximum shoot growth (70.5cm) have been recorded and this is followed by 

4KR-C level (58.5cm). The area of the leaf was higher (285.0cm2) at 500r-C level. 

The mortality percentages of the sprouted buds have been observed. In young aged 

cuttings the mortality percentage was higher at 2KR-F (25.0%) followed by 500rc 

(24.6) in comparisons to control (19.8.%). Tree improvement in Poplar through 

radiation technology can provide an important source of morphogenetic variability 

so that they become more desirable economically and agronomically. 
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A large number of inhabitants of hill areas depend on plants and their 

products which have been playing a vital role in the socio-economic development of 

such regions. They are the source of various components, e.g., food, fodder, timber, 

fiber, medicine. They role in ecological balance, environmental stability, 

biodiversity conservation, food and health security and sustainable development 

therefore, has been widely recognized. The plant diversity is declining rapidly due 

to various anthropogenic activities particularly the constructions of hydroelectric 

power projects and their various activities like road construction, blasting, 

excavation for tunnels, quarrying, dumping of excavated material and human 

population pressure on land and biological resources are likely to exert pressure on 

the biological resources of the region and causing a causing a great loss of plant 

diversity in the region. Hydroelectric power projects create environmental issues 

originating from submergence of large area including forest. Reduction in the 

number and quality of trees, shrubs and herbs and change in botanic There is a need 

to conserve the plant resources on the ground level for the benefit of human beings 

and sustainable development of environment. 
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The present study has been carried out in Tehri Dam Hydroelectric Power 

Project in Uttarakhand Himalaya. Tehri Dam is the primary dam of the Tehri 

Development Project, a major hydroelectric project centered near Tehri town in the 

state of Uttarakhand in India. The Tehri Dam has a height of 855 feet (261 m), 

making it the 5th tallest dam in the world. Its reservoir will completely submerge 

Tehri Town and 40 villages, and partially submerge 72 villages.  It lies in between 

the 30° 4′-30° 52.5′N latitude and 77° 50′ -79° 3′  longitude and an altitudinal range 
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of 640m asl. Apprehensions were expressed with regard to the geological 

vulnerability of the area around the site, the instability of the hill slopes which 

would constitute the reservoir rim areas and the proneness of the site to seismic 

activity. The paper focuses on the negative and positive impacts of large scale 

irrigation and hydroelectric dams from both an social and cultural perspective.  It is 

also analyses the frictions between potential economic benefits generated by large-

scale dams and the social impacts on local people and their cultures.  This paper for 

the specific case of the the Tehri dam, which is on the confluence of two rivers: 

Bhagirathi and Bhilgana. 
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Human processes got stronger in the past few centuries. Their effects are 

more significant on karst areas thanks to their sensitivity. Studying the changes in 

karstic natural environment we chose few Hungarian sample areas in the 

Transdanubian Middle mountains. The damage and pollution of karst areas and 

caves takes place through the karst‟s epikarstic systems which are in direct 

connection with the surface. Therefore, it is of special significance to reveal the 

natural processes taking place in epikarstic systems and to analyze the changes due 

to human impacts. The deep quarrying coal- and bauxite mines, the soil heaps and 

red mud reservoirs of the Transdanubian Middle mountains are the main sources of 

geohazard. A red mud reservoir burst on the 4th of October 2010. in Ajka, Hungary, 

spilling approximately 1 million cubic meters of toxic industrial waste of the Ajkai 

Timföldgyár alumina plant, flooding 3 villages. An other consequance of the deep 

quarrying was the regional reduction of the level of karst waters in order to obtain 

raw material. The depression in the karst water level caused karst springs to dry out 

or drastically reduced their water discharge, changing the karst water conditions of 

the whole mountain. The exploitation of karst water endangered tourist interests on 

the investigated area. The cutting out of forests can change the course of outflows, 

the transport of soil on slopes can quicken and causing gully erosion and landslides. 

This presentation gives an account on the preliminary results of the study (OTKA 

Grant: K 79135). 
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Groundwater is the main source for domestic, industrial and agriculture 

uses in most of the Trai areas in the south region of Uttarakhand, which affect the 

groundwater quality. The hydrochemistry of major ions (K
+
, Na

+
, Mg

2+
, Ca

2+
, Cl

-
, 

SO4
2-

, HCO3
-
, CO3

2-
) together with trace elements (Fe, Mn, Zn, Pb, Cd, Cr, Cu, Ni) 

has been used to constrain the hydro chemical characteristics of groundwater, south 

region of Uttarakhand. The total of 60 groundwater wells, varying in depth from 30 

to 150 m, have been examined and sampled to carry out the physico-chemical 

parameters and chemical compositions of the groundwater and to obtain additional 

information on the possible contamination with major elements, nutrients (NO3
-
, 

PO4
2-

, NH4
+
) and trace elements (heavy metals). The groundwater is slightly 

alkaline with pH's ranging from 7.11 to 8.65 with an average of 7.9. The salinity of 

the groundwater as a total dissolved solid (TDS) ranges from 430 mg/L (freshwater) 

in some parts of the Quaternary aquifer to 24,407 mg/L (saline water) in the south  

Trai  region of Uttarakhand with an average of 2,705 mg/L. The chloride (Cl
-
) and 

sulfate (SO4
2-

) ions acquire the higher concentrations of the anions, while sodium 

(Na
+
), calcium (Ca

2+
) and magnesium (Mg

2+
) acquire the higher concentrations of 

the cations. The concentrations of the major ions are higher than the maximum 

standard limits, according to the World Health Organization (WHO, 1996). The 

nutrient content of phosphates is also higher than the maximum standard values. 

The maximum concentration of nutrients was mainly recorded in the old cultivated 

lands, indicating the contamination from irrigation water. The concentrations of the 

trace elements are lower than the standard limits except for iron, manganese and 

nickel. According to the U.S. Salinity Laboratory diagram, Most of the ground 

waters are located in the high salinity and low sodium hazard zone. The 

groundwater has <1.25 meq/L RSC, which is good quality and suitable for using in 

irrigation for all types of soils. 
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Just a decade ago, the word nanomineral was not in general use. Today, 

different researchers are devoted to this field due to the great potential of 
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nanominerals (materials with new properties; important for reserves of raw 

materials; crucial for environmental and ecological problems; important in earth/soil 

science, geomicrobiology, agronomy, geotechnique; important for high-

performance materials and cements, super isolating and self-healing sealings; 

interesting for material science, chemistry, pharmacy, food technology and 

electrical engineering; improvement of existing technologies and development of 

new applications etc.). Nanominerals are more complex because of their properties 

vary as a function of particle size. The authors of the present paper explore most 

important aspects of quickly advancing and changing science of nanomineralogy. 

Nanomineralogy is a rapidly evolving field. It is the science of observing, 

measuring, and understanding the properties and behaviour of interesting nano-sized 

minerals. Nanotechnology takes advantage of various properties exhibited by 

nanominerals and puts them to beneficial use in a great variety of applications. 
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The aim of this study was to estimate the heavy metals and their level in the 

solid and liquid (municipality waste and industrial effluent) waste in Uttarakhand 

state of India. It is the part of my research on in situ bioremediation. 62 samples 

from 32 cities of Uttarakhand were collected according to standard method of 

APHA in triplicate. The heavy metals viz. zinc (Zn), manganese (Mn), nickel (Ni), 

copper (Cu), chromium (Cr), cadmium (Cd), lead (Pb) and cobalt (Co) were 

reported in the waste samples. Mercury and Arsenic were not detected in any set of 

sample. The minimum zinc was recorded 0.45 mg/l in solid waste of Almora city 

and the maximum (11.9 mg/l) in the liquid sample of Roorkee city, which was 

beyond the limit. The metals Zn, Mg, Ni, Cu, Cr, Cd, Pb and Co were measured 

minimum 0.45 mg/l, 0.28 mg/l, 0.021 mg/l, 0.005 mg/l, 0.018mg/l, 0.001mg/l and 

0.002 mg/l and maximum 11.9 mg/l, 55.5 mg/l, 7.6 mg/l, 6.503 mg/l, 8.56 mg/l, 

8.56 mg/l, 8.56 mg/l and 0.905 mg/l respectively. The heavy metals are toxic for 

crops; they reduce the crop yields and cause diseases in the plants. The heavy 

metals in waste can pose serious health problems in human also. It is recommended 

to periodic analytical testing of heavy metal must be carried out for maximum 

permissible level. The primary treatment is required for the quality of the 

waste/effluent. There should be public education on the economic as well as the 

environmental importance of heavy metals and their toxic effects. 
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Numerous observations have shown a general spatial correlation between 

positive Coulomb failure stress changes due to an earthquake and the locations of 

aftershocks. However this correlation does not give any indication of the rate from 

which we can infer the magnitude using the Gutenberg-Richter law. 

Dieterich‟s rate- and state-dependent model can be used to obtain a forecast 

of the observed aftershock rate for the space and time evolution of seismicity caused 

by stress changes applied to an infinite population of nucleating patches. The 

seismicity rate changes on this model depend on eight parameters: the stressing rate, 

the amplitude of the stress perturbation, the physical constitutive properties of 

faults, the spatial parameters (location and radii of the cells), the start and duration 

of each of the temporal windows as well as the background seismicity rate. The 

background seismicity is declustered using the epidemic type aftershock sequence 

model. We use the 1992 Landers earthquake as a case study, using the Southern 

California Earthquake Data Centre (SCEDC) catalogue, to examine if Dieterich‟s 

rate- and state-dependent model can forecast the aftershock seismicity rate. We 

perform a systematic study on a range of values on all the parameters to test the 

forecasting ability of this model. The results obtained suggest variable success in 

forecasting, when varying the values for the parameters, with the spatial and 

temporal parameters being the most sensitive.  

The Omori-Utsu law describes the aftershock rate as a power law in time 

following the main shock and depends on only three parameters: the aftershock 

productivity, the elapsed time since the main shock and the constant time shift, all 

of which can be estimated in the early part of the aftershock sequence and then 

extrapolated to give a long term rate forecast. All parameters are estimated using 

maximum likelihood methods. We compare the Dieterich and the Omori-Utsu 

forecasts using the Akaike information criterion which appropriately penalises each 

model for the number of free parameters used in the fit and explore the full spatial 

distribution of parameters, forecasts and forecast skill. We find that the Omori-Utsu 

law consistently out-performs the Dieterich model. We then apply the method to 

other earthquake sequences and assess its usefulness as a real time aftershock 

forecasting protocol. 
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Northeast Himalaya and its adjoining region (bounded by 20
°
–32

°
N, 88

°
–

98
°
E) India has been delineated into nineteen seismogenic sources on the basis of 

certain seismological and geomorphological criteria for the estimation of repeat 

times of earthquakes (Panthi et al., 2011), to apply a regional time- and magnitude-

predictable model for all these sources to study the future seismic hazard. For this, 

published earthquake data since 1906 to 2008 from different available earthquake 

catalogues and books have been used. Considering the inter-event time between 

successive mainshocks, the following two predictive relations were computed: 

logTt = 0.01 Mmin + 0.22 Mp - 0.05 log m0 + 0.98 

     Mf = 0.89 Mmin – 0.26 Mp + 0.29 log m0 - 5.5  

where Tt is the inter-event time measured in years, Mmin is the surface wave 

magnitude of the smallest mainshock considered, Mp is the magnitude of the 

preceding main shock, Mf  is magnitude of the following mainshock, and m0 is the 

released seismic moment per year in each source. Multiple correlation coefficient 

and standard deviation have been calculated as 0.50 and 0.26, respectively for the 

first relation and 0.75 and 0.41, respectively for the second relation. The positive 

dependence of Tt  on Mp indicates the validity of time predictable model on the area 

considered in this study. 

 On the basis of these relations and using the magnitude and time of 

occurrence of the last mainshocks in each seismogenic source, time dependent 

conditional probabilities of the next mainshocks and their occurrence during the 

next 10, 20 and 30 years as well as the magnitude of the expected main shocks are 

forecast. Occurrence of Sikkim earthquake of September 18, 2011 (predicted 

magnitude 5.8/occurred 6.8) and Myanmar-India border earthquake of 4
th
 February, 

2011 (predicted magnitude 6.2/occurred 6.4), signify the validity of the model and 

forecasts. 
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With the growing demand of fuel and energy approximately 45000 large 

dams have been constructed world over. As the size of the dam increases the size of 
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the reservoirs also increases. While the dam reservoirs are used to supply drinking 

water, generation of hydro-electricity power, supply water for irrigation,  flood 

control, green revolution, provide recreational activities-such as fishing, boating 

etc., it has also some adverse environmental effects on the biotic life up and down 

streams which includes as loss of land and bio-mass, logging, Salinization, de-

forestation, soil erosion, sedimentation, land sliding, loss of passage for fish and 

aquatic life, reduction of flow of downstream river and effect on the flora and fauna. 

More importantly these reservoirs adversely affect the life of the people who have 

been found living in the periphery of the reservoir.  

 In the post independence period a good number of large dams such as 

Bhakra Nangal, Heerakund, Godavari and Tehri have also been constructed in India.  

Tehri Dam has the distinction of being Asia‟s largest rock and mud fill dam. It has a 

reservoir of 42 Sq. km. with a height of 260 meter from sea level and a capacity of 

generating 2400 MW electricity. Like other dam reservoirs it is also responsible for 

affecting the Physical as well social environment of the region. While it has 

engulfed or flooded approximately 38 villages fully and 88 villages   partially along 

with the historical town of Tehri. How Tehri Dam reservoir has affected the 

environment of the area in general and social life of the villagers in particular has 

been analyzed in the present paper. 
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Study of Indoor Radon, Thoron and Their Progeny Levels in the Dwellings of 

District Mainpuri of North India 
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E-mail: mskhan.amu@gmail.com 

 

In the present study, measurements of indoor radon, thoron and their 

progeny levels carried out using modified version of twin cup dosimeters (i.e., pin 

hole technique) fitted with LR-115 plastic track detectors in the dwellings of district 

Mainpuri city and its town Aunchha of Uttar Pradesh state in north India.  

The values of radon and thoron levels in the dwellings of Aunchha town 

vary from 5.76 to 86.57 Bq.m
-3 

with a geometric mean of 26.86 Bq.m
-3 

and 5.27 to 

129.13 Bq.m
-3 

with a geometric mean of 25.72 Bq.m
-3

, respectively. The inhalation 

dose of radon, thoron and their progeny have also calculated and found to vary from 

0.59 to 3.45 mSv.y
-1

. The concentration of radon and thoron daughters was found to 

vary from 0.62 to 9.35 mWL and 0.14 to 3.49 mWL, respectively. The annual 

effective dose was also measured and found to vary from 0.19 to 1.44 mSv.y
-1 

with 

a geometric mean of 0.57 mSv.y
-1

. 

The values of radon and thoron levels in the dwellings of Mainpuri city 

vary from 5.82 to 81.51 Bq.m
-3 

with a geometric mean of 23.94 Bq.m
-3 

and 22.56 to 

96.43 Bq.m
-3 

with a geometric mean of 46.87 Bq.m
-3

, respectively. Inhalation dose 

due to radon, thoron and their progeny have also been calculated and found to vary 

from 1.51 to 2.67 mSv.y
-1

. The concentration of radon and thoron daughters was 

found to vary from 0.79 to 8.80 mWL and 0.61 to 2.60 mWL, respectively. The 

annual effective dose was also calculated and found to vary from 0.47 to 1.32 

mSv.y
-1 

with a geometric mean of 0.70 mSv.y
-1

. 

It is seen that the values of radon and thoron levels are higher in the 

dwellings of Aunchha town in comparison with Mainpuri city. Overall, the annual 

effective dose received by the dwellers is lower than the average background 

radiation dose of 2.4 mSv.y
-1

. 
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The present paper deals with a systematic study on the environmental 

radioactivity levels in the Khammam district of Andhra Pradesh, India, which 

consists of a variety of granites, gneisses and sand stones.  The indoor radon, thoron 

and their progeny levels were estimated by using twin-chamber cup dosimeters with 

LR-115 solid state nuclear track detectors for a period of one year on quarterly 

basis.  Simultaneously, natural background gamma radiation levels were measured 

in indoors and outdoors using thermiluminescence dosimeters (TLDs) and GM-tube 

based survey meter.  The radioactive elemental analysis of the soil samples 

collected from the study area was also carried out using gamma ray spectrometry.  

The correlations among these levels are discussed in the present paper. A good 

positive correlation is found to exist between the urarium and thorium 

concentrations in the local soils. On the other hand, the correlations between 

uranium and radon and between thorium and thoron are very poor.  Further, no 

significatnt correlation could be found among the gamma radiation levels with 

radon/thoron concentrations in the indoors.  But, a significant positive correlation is 

found between the absorbed gamma radiation levels measured diretly and those 

obtained from the concentration of radionuclides present in the local soils. 
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Naturally occurring radionuclides present in the soil generate a considerable 

background radiation exposure to the population. However, the maximum 

contribution of radioactivity is due to the presence of decay products of 
232

Th and 
238

U i.e. 
226

Ra, 
222

Rn etc. Radium (
226

Ra), because of chemically similar to calcium, 

is deposited in the bones, where radioactivity degrades bone marrow and can mutate 

mailto:dpkapd@gmail.com
http://en.wikipedia.org/wiki/Bone_seeker
http://en.wikipedia.org/wiki/Bone_marrow
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bone cells which can cause bone cancer. The greatest health risk from radium is due 

to its radioactive decay product i. e. radon. In the present study, we have measure 

radium content and radon exhalation rates in soil samples collected from different 

locations of Faizabad city. For this purpose “Sealed Can Technique” using LR-115 

type II plastic track detectors has been used. The values of radium content vary 

from 08.91 to 20.80 Bq.kg
-1

 with an average value of 13.16 Bq.kg
-1

 and a standard 

deviation of 4.21. The mass exhalation rates have been found to vary from 0.56 x 

10
-6 

to 1.58 x 10
-6 

Bq.kg
-1

.d
-1

 with an average value of 1.0 x 10
-6 

Bq.kg
-1

.d
-1

. The 

surface exhalation rates have been found to vary from 1.93 x 10
-6 

to 5.44 x 10
-6 

Bq.m
-2

.d
-1 

with a mean value of 3.38 x 10
-6 

Bq.m
-2

.d
-1

. All the values of radium 

concentration in soil samples of study area were found to be quite lower than the 

permissible value recommended by Organization for Economic Cooperation and 

Development (OECD). Therefore, the area is safe from the health hazard of radium 

point of view. 

 

 

Radon Monitoring in Ground Water, Soil and Atmosphere as a Precursor of 
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Earthquake is the natural occurring and unavoidable deformation of the 

earth crust layers .The storage of sufficient elastic strain within the earth is the 

reason of tectonic earthquake. Various factors contribute to the development of 

underground elastic strain. Elastic strains produce the stress along the fault belt and 

causing the sliding of various layers in the series until the stress is remarkably 

reduced. Heat energy generated due to the friction of layers and sudden release of 

energy occurs that creates seismic waves. Ground shaking, liquefaction, ground 

displacement, flooding, fire and many more are the deadly hazards of the earth 

quakes. In the favor of mankind previously many researchers have worked for the 

prediction of this natural disaster. Since some deformations occurring in the original 

structure of earth, reason being some changes will definitely exist in the soil 

structure, level of ground water and in the environmental ionosphere. There are 

various earthquake precursors such as Earth's deformation, electromagnetic 

changes, surface temperature, humidity, strange cloud formation, air humidity, 

water level, gas & aerosol content and radon emission changes. Radon monitoring is 

one of the precursors of the earthquake because the concentration variation of radon 

in the soil, ground water and in the ionosphere is depending upon the internal 

structure of the earth. If there is any deformation then it may affect the 

concentration of radon. Radon is a unique naturally occurring radioactive noble gas, 

it‟s chemically inertness in the medium and radioactivity is the useful characteristics 

http://en.wikipedia.org/wiki/Bone_cells
http://en.wikipedia.org/wiki/Seismic_wave
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for the measurement. In the present work a review paper consisting of the 

dependability between radon concentration variation and earthquake as well as 

measurement processes for the radon monitoring in the ground water, soil and 

atmosphere have been incorporated. 
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In recent years, concerns are being raised about the possible carcinogenicity 

and neurological disorders due to the ingested uranium through drinking water in 

southwest Punjab. Germany‟s Microtrace Mineral Lab has confirmed that the high 

level of Uranium and other dangerous heavy metals present in drinking water 

samples from the region is responsible for 80% of the neurologically disabled 

children. The present study deals with the analysis of uranium in the water samples 

collected from Bathinda District of Punjab. The investigations reveals that the 

significant percentage of the area surveyed has uranium concentrations in the 

ground water more than the WHO (World Health Organization) recommended limit 

of 15 g/L. The highest concentration of uranium 100 g/L has been investigated in 

the water sample from Giana village and the minimum uranium concentration value 

of 1.84µg/l is found in Malkana. The average uranium concentration in water 

samples is found to vary from 9.330.06µg/l in Rampura to 56.950.13µg/l in 

Bucho Mandi villages. In order to be sure about the results, a few selected samples 

have been reexamined using laser fluorimeter technique in the Environmental 

Survey Laboratory, Rajasthan Atomic Power Station of Bhabha Atomic Research 

Center at Kota, Rajasthan, India. The results for uranium concentration obtained 

using both techniques are found in fair agreement with some exceptions. The excess 

cancer risk due to such a high content of uranium in drinking water is found to vary 

from 25–154x 10
-4 

% (1: 3974 – 1: 6511) with a mean value 77x 10
-4 

%, which 

means that at least one individual out of 13026 may be influenced by cancer. 
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Radiological and Chemical Risk Assessment due to Uranium in Water Samples 

of Punjab, India 
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Uranium occurs naturally in the earth‟s crust and in surface and 

groundwater. If the bedrock consists mainly of uranium-rich granitoids and granites 

and contains soft, slightly alkaline bicarbonate waters, uranium is highly soluble 

under oxidizing conditions at a wide pH range. Animal studies and small studies in 

humans have shown that uranium is nephrotoxic. Adverse health effects from 

natural uranium can be due to its radioactive and chemical properties. In our present 

study the laser fluorimetry technique has been used for measuring the uranium 

concentration in water samples collected from four districts of southern parts of 

Punjab State, India. The concentration of uranium in the water samples were found 

to range from 5.6µg/l to 405.3µg/l with an arithmetic mean of 89.9µg/l. The 

geometric mean of uranium concentration in these samples is 61.5µg/l. These values 

exceed the maximum contamination level (MCL) set by international agencies. The 

excess cancer risk were found to range from 1.58 ×10
-5

 to 1.15 ×10
-3

 level in 

radiological risk aspect with a mean value of  2.5×10
-4

 and geometric mean value of 

1.7 × 10
-4

. The chemical toxicity (LADD value) for four districts varies from 0.42 to 

30.6 with an arithmetic mean of 6.8 and geometric mean of 4.6, which is higher 

than the recommended acceptable safe level of 1µg/Kg/day. The hazard quotient 

(HQ) for most of the samples was found to be much greater than 1. It could, 

therefore, be concluded that the groundwater of this area may not be suitable for 

drinking purposes. 
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Indoor radiation measurement has gained significant importance due to the 

rise in cancer mortality among human beings. Tiruchendur taluk in southern part of 

peninsular India is very much near to Kudankulam Nuclear Power Plant site. 107 
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houses of different types of roofs, floorings were selected for indoor gamma dose 

study. The GM of indoor gamma dose rate varied from 70 to 133 nGy h
-1

 with a 

GM value of 100 nGy h
-1

 in Tiruchendur taluk. The GM value of the indoor gamma 

dose rate in the present study area is nearly the same as Tamil Nadu state average. It 

is 1.4 times greater than Indian average value of 69 nGy h
-1

. The observed indoor 

gamma dose rate in this taluk is 1.2 times higher than the world average value of 84 

nGy h
-1

. The total annual effective dose due to the presence of gamma ray exposure 

in both indoor and outdoor atmosphere in Tiruchendur taluk varied from 0.43 mSv 

a
-1

 to 1.08 mSv a
-1

 with a GM value of 0.61 mSv a
-1

. 
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Significant natural background radiation which can cause adverse health 

effects to general public are radon (with thoron) and gamma radiation. 

Radon/Thoron gas is found in the environment, indoor and outdoor and 

measurement of indoor and outdoor radon and thoron concentrations has been 

carried out in the northern part of Mizoram covering three districts namely, Aizawl, 

Champhai and Kolasib. 

Solid-state nuclear track detectors (SSNTD) in a twin cup dosimeter have 

been used to obtain the time integrated concentration levels of indoor radon/thoron 

for indoor measurement while RAD7 was used to measure radon concentration in 

soil gas. Simultaneous measurement of gamma background radiation level was also 

done indoor and outdoor. 

 

 

Aizawl District Champhai District Kolasib District 

 Radon 

(Bq/m
3
) 

Thoron 

(Bq/m
3
) 

Radon 

(Bq/m
3
) 

Thoron 

(Bq/m
3
) 

Radon 

(Bq/m
3
) 

Thoron 

(Bq/m
3
) 

Min 15.13 0.47 19.14 1.31 11.94 1.54 

Max 130.8 136.68 121.74 94.02 133.4 126.95 

G.M. 47.6 16.9 50.6 22.1 48.8 24.7 

G.S.D. 1.3 1.5 1.2 1.5 1.2 1.6 
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The given table shows the maximum and minimum concentration of 

radon/thoron and the annual G.M. values with G.S.D in the three districts of 

measurement. Spot survey of gamma background radiation level varies between 10 

to 22 µR/h inside and outside the dwellings. Radon concentration in soil gas and the 

indoor also give a good correlation. From these observations it has been found that 

the indoor radon/ thoron concentration is lower than ICRP norms and recent data of 

WHO.  
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Radon in environment is located in decay chains starting from uranium or 

thorium. It comes out as an immediate daughter of radium. It gives the largest 

radiation exposure to human being among the naturally existing radiation sources. 

The physical and chemical characteristics of radon gas make it a good tracer for use 

in the application of atmospheric transport models. It has been well established that 

exposures to relatively high concentration of radon in an occupational setting is 

associated with lung cancer. Predominately, the radon and its short-lived decay 

products in the atmosphere are the most important contributors; 60% of the total 

annual effective dose is due to radon and radon progeny inhalation. It is very 

important to assess the indoor environment for exposure from radon and their 

daughters particularly in areas known to have high radioactive soil rock and water. 

The concentration of radon and its decay products shows large fluctuations 

depending upon the, underground soils, water, building materials, ventilation 

conditions, wind speed, tropical and geographical location etc. Radon enters into the 

atmosphere from soil by diffusion and advection as one of the pathway. For this 

purpose the radon exhalation from soil and radon concentration needs to be known. 

The aim of present work is to compare radon flux values and radon concentration 

obtained by various investigators from literature for soil samples in Northern India 

and establishing a correlation between them. 
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Radon and its progeny are the major contributors in the radiation dose 

received by general population of the world. Keeping this in mind the 

environmental radon, thoron and their progeny measurements have been carried out 

in different types of dwellings of northern India. The radon thoron twin dosimeter 

cups designed by environmental assessment division of Bhabha Atomic Research 

Centre (BARC) Mumbai, India have been used for the study. Three pieces of LR-

115 solid-state Nuclear Track detectors are fixed in the dosimeters and are 

suspended in the dwellings for three months during a season. One gives radon, 

thoron and progeny concentration, second gives radon and thoron concentration 

while the third gives only the radon concentration. The different types of dwellings 

covered during present study are made of cement, stone, mud bricks, and mud. To 

observe the effect of environmental conditions the measurements have been carried 

out during different seasons of the year. The radon-thoron progeny levels and 

annual dose received by the inhabitants in the dwellings under study have also been 

calculated. The levels are found to be higher during winter season as compare to 

other seasons of the year. The levels are also found higher in mud dwellings as 

compare to other types of dwellings. 
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The natural radioactivities due to uranium, thorium and potassium in 

building materials samples contribute to the radiation dose received by human 

beings significantly. It is essential to evaluate the activity levels of these nuclides 

for the assessment of natural radiation dose. Activity concentrations of the gamma 

emitting primordial radionuclides 232Th, 226Ra, and 40K were measured using 

high resolution gamma spectrometry technique with high purity germanium (HPGe) 

detector in building materials sand, brick, granite, cement and rock collected from 
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various areas of Gulbarga and Koppal districts. The standard ASTM procedure was 

followed for the sample preparation where the sample was dried, pulverized then 

sieved, stored and sealed in plastic containers for four to five weeks to attain 

radioactive equilibrium among radon and its daughter products. The distribution of 

radionuclides and variation in activity concentration depend upon the rock 

formation and the geological properties of the region. The activity concentrations of 

the radionuclides 
232

Th, 
226

Ra and 
40

K were found to vary from 3.14 to 227.1 Bq/kg, 

1.65 to 110.8 Bq/kg and 23.22 to 1505 Bq/kg respectively for all the building 

material samples. The dose related radiological parameters were also calculated for 

all the samples. The observations show that the activity concentration of the 

radionuclides are well within the UNSCEAR limits and well comparable with the 

data of other region for all the samples except few granite samples. The radiation 

hazard indices were also calculated and few granite samples showed higher indices. 

The data generated from our study will contribute to the base line radiological data 

of the region.   
Acknowledgement: The author BRK is thankful to Dr. D N Sharma, Associate Director 

HSEG, and Head, RSSD, BARC, Mumbai for his continuous guidance and encouragement 

for the work.  The authors are grateful to DAE-BRNS, Mumbai for providing the financial 

support to carry out this work. 
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Drinking water may contain organic and inorganic chemical species, which 

may depend upon the geology of area along with many other factors. The 

concentration of these chemicals beyond a certain level may be harmful for the 

body and can lead to different diseases in the body. So before consumption, 

drinking water should be tested and contaminants should be removed. Different 

technologies are available for removing the excess concentration or complete 

removal of undesired chemicals. Reverse Osmosis (RO) technique is widely used 

these days, for purifying water for drinking purposes. In the present investigations, 

we have studied the performance of this technique for removal of some cations and 

anions from drinking water. For this purpose we have collected water samples from 

10 RO systems working in the city of Amritsar. Three samples were taken from 

each system – the feed water, purified water and waste water. The concentration of 

Na
+
, K

+
, Ca

2+
, Mg

2+
, Cl

-
, F

-
, SO4

2-
, NO3

2-
 is removed in each sample and 

performance of each RO system is evaluated. The values are compared with the 

maximum permissible levels as recommended by various national and international 

agencies. 
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The fact that earthquakes may sometimes be preceded by geochemical 

anomalies was first discovered in the former USSR, although earlier studies were 

conducted in Japan. Extensive earthquake prediction studies have been carried out 

since that time in Russia, China, and Japan. In the late 1970's, a few scientific 

institutions in the U.S. began to make geochemical measurements for predicting 

earthquakes. The most common geochemical parameter studied was Radon, 

concentrated primarily in water wells placed on or near faults, with no concern for 

the level of seepage occurring on the fault at the location of the stations. Areas of 

particularly high activity are related to zones of deep tectonic fracturing, and the 

accompanying jointing in which mineralization is sometimes located. 

In this study, we investigate an active seep monitored by RAD7 was the 

arrowhead Jooshan hot-spring located within the Gowk fault system near Kerman, 

Iran. This hot spring releases significant quantities of free gases including Radon. 

Monitoring was conducted on a continuous basis from this natural 45 degree 

Centigrade spring for several months. During this period few clearly earthquake 

related events were documented, significant gas magnitude and its changes were 

recorded in this very sensitive and volatile gas. Regional stress variations were 

interpreted as the most probable cause for the recorded changes in gas flux at this 

site. 

The measured Radon in water could be strongly disturbed by measurement 

parameters, such as generated noise during measurement by device and other errors 

in system setup. In order to distinguish the variation of radon concentration caused 

by earthquakes from those caused by variant measurement parameters, the Kalman 

filter has been used which produces estimates of the true values of measurements 

and their associated calculated values by predicting a value, estimating the 

uncertainty of the predicted value, and computing a weighted average of the 

predicted value and the measured value. Finally, the relations between earthquake 

parameters and radon variation have been studied. 
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Since the begining of research in seismology, about 100 years ago, it has 

been the desire of seismologist to be able to forecast earthquakes; so to reduce 

destruction and fatalities. Fortunately, earthquakes occur with prior warning and this 

desire has been realized to a certain extent. 

Measuring variation in gas levels like Radon in soil and groundwater is a 

proven technique for tracing the changes in stressses due to seismotectonic activities 

which are well documented and are used regularly in seismotectonic studies, 

including fault tracing and seismic surveillance as a precursor. Radon, as one of 

accepted earthquake precursors has been classified in short term and immediate 

term groups which according to IASPEI annual report could predict earthquake in 

couple of days to couple of weeks. This radioactive gas has more sensitivity to 

changes in earth‟s crust than other gas based precursory measures and is considered 

as the most suitable gas form precursor. 

This paper presents and implements a new algorithm that can be used to 

estimate optimum location and magnitude of earthquakes based on variations in 

Radon concentration or any other geochemical precursor in soil and hot-springs in 

SE of Iran. Also to increase the accuracy of method, contribution and range of 

Potential Seismic Source (PSS) has been used and by combining these method high 

accuracy results deduced. 

About 235 PSS in Iran and neighboring regions are delineated based on 

available geological, geophysical, tectonic and earthquake data for seismic hazard 

assessment of the country. In this study based on PSS map of SE of Iran and new 

proposed algorithm also using measured Radon data in groundwater and soil in this 

region, a applicable radon monitoring network could be implement. 
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The measurements of radon, thoron and their progeny were made primarily 

in few houses of Allahabad U.P. using twin chamber dosimeter cups with SSNTDs 
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(LR115, Type II).The areas of study were so selected so as to cover whole of 

Allahabad in breadth and length. The houses were mainly ground floor cemented 

houses, constructed of bricks, concrete, cement, bricks and blocks having one or 

two windows with one or two doors.  The floors were of marble or cement or mud 

or tiled. The nature of paint on walls and ceilings were also different from ordinary 

whitewash /distemper/ oil paint to plastic paint. At few sites, the ceilings were of tin 

and wood. The studies were regularly monitored throughout the calendar year for 

four distinct seasons, viz., winter, summer, rainy and autumn. 

  The concentrations of radon/thoron and their progeny were derived from the 

observed track densities using appropriate calibration factors. The results show that 

the concentrations are below the permissible level. The concentration of radon is 

maximum in the winters and minimum in the summers. The values range from 53 - 

1 Bq m
-3

. The concentrations of thoron ranges from 23 - 0.02 Bq m
-3

 .The 

concentrations in atmosphere varies depending on the topography of place, type of 

house construction, building materials, ventilation of the building, metrological 

conditions. The inhalation dose ranges from 1.4 - 0.03 µ Sv.h
-1

. It is also within the 

safe level. There is no sign of worry presently in the climate of Allahabad. 
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The present study deals with the measurements of radon concentrations in 

water and soil gas for health risk assessment. An electronic radon monitor RAD7 

has been used to carry out the present set of measurements. The measured values of 

radon concentration in drinking water samples collected from different locations of 

Nawanshahar district of Doaba region of Punjab varies from 1.26±0.10 BqL
-1

 to 

11±3.26 BqL
-1

. As far as the dose due to radon is concerned, the effective dose for 

ingestion and inhalation due to water has also been calculated. The mean total 

annual effective dose due to radon concentration in water samples belonging to the 

studied area vary from 0.268 mSvy
-1

 to 2.338 mSvy
-1

 with an average value of 

1.001 mSvyr-1. Also the radon concentration in soils of study area varies from 

780±90 Bqm
-3

 to 1897±67 Bqm
-3

. 
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Effect of Plastering and Paints on Radon Exhalation Rate using Fired Bricks 
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The technological endeavors of human beings have modified the levels of 

radiation exposure slightly. The emanation of radon is primarily associated with 

radium and its ultimate precursor uranium. The radiation dose received by human 

beings from indoor radon and its progeny is the largest of all doses received either 

by natural or man-made sources.  In order to investigate the effect of paints 

available in the market on the radon exhalation rate from building materials, several 

bricks were collected. These bricks were plastered with a mixture of cement and 

sand. Before measurements bricks were dried for 24 hours. These plastered bricks 

were then coated with white wash and again dried for 1-2 hours. After drying the 

bricks were coated with different brands and colors of paints.  

Radon exhalation rates measurements were carried out for these painted 

bricks using “Sealed Can Technique” cylindrical plastic “Can” of 7.5cm height and 

7.0 cm diameter was sealed to the individual samples by plasticin. In each “Can” a 

LR-115 type II plastic detector (2cm  2cm) was fixed at the top inside of the 

“Can”, such that the sensitive surface of the detector faces the material and is freely 

exposed to the emergent radon. Radon decays in the volume of the can record the 

alpha particles resulting from the Po218 and Po214 deposited on the inner wall of 

the “Can”. Radon and its daughters will reach equilibrium in concentration after one 

week or more. Hence the equilibrium activity of the emergent radon can be obtained 

from the geometry of the can and the time of exposure. The results will be disused.  
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In India, coal is an important source of power generation. Combustion of 

coal results in generation of huge amount of ash, which is a major environmental 

problem as it contains natural radionuclides and few toxic heavy elements. The 

natural radionuclide in coals release to the atmosphere, gives rise to one of the 

components of technological natural radiation. In this study our main concern is the 

assessment of the radiation exposure from coal burning, critically dependent on the 

concentration of radioactive elements in coal and in the fly ash that remains after 

combustion. Radioactivity of fly ash samples which have been determined by using 

the high purity germanium detector. Gamma spectrometric measurements were 

carried out at Inter-University Accelerator Centre, New Delhi using a coaxial n-type 

HPGe detector (EG&G, ORTEC, Oak Ridge, USA) ( Mahur et, al, 2008).  

The concentration of 226 Ra, 232Th and 40 K were found to vary from 107 

± 4.7 to 171.5 ± 9.8 BqKg
-1

, 124.0 ± 2.0 to 176.9 ± 4.5 BqKg
-1

 and 316.1 ± 4.1 to 

450 ± 5.8 BqKg
-1

, respectively. Whereas radium equivalent activity, absorbed, 

indoor and outdoor effective doses were found to vary from 321.2 to 459.2 Bq Kg
1

, 

143.3 to 204.9 D nGyh
1

, 0.70 to 1.0 mSv and 0.18 to 0.25 mSv, respectively. 

Radon mass and surface  exhalation rates were also analyzed,  which were found to 

vary from 98.5±7.0 to 297  ± 15.9 m Bqm
-3

h
-1

and 3.8 ± 0.3 to 11.4 ± 0.6 BqKg
-1

h
-1

, 

radon effective dose and fatal lung cancer risk were also found which varied from 

0.47 to 1.35 mSv y
-1

 and 8.0 x 10
-4

 to 1.0 x 10
-3

, respectively.    

 
Reference: Mahur, et al., Nucl. Instr. and Meth. in Physics Research B 266 (2008) 1591-

1597. 
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The exposure due to inhalation of radon and its daughters is highest of the 

natural radionuclides to which human beings in the general environment are 

exposed. On the basis of epidemiological studies it has been established that the 

enhanced levels of indoor radon in dwellings can cause health hazards and may lead 

to serious diseases like lung cancer in human beings. Therefore measurement of 

radon and radium in the environment is of special interest to mankind. 

The results of radon activity recorded in some locations of Hamirpur 

district, Himachal Pradesh, India are reported using LR-115 type II Cellulose 

Nitrate Films in the bare mode. The radon values in dwellings vary from 78.05 to 

327.10 Bqm-3. The radon values in some of the locations falls in the range of action 

level. Radium and radon exhalation studies have also been carried out in soil 

samples collected from these areas. The radium concentration varies from 3.79 to 

6.43 BqKg
-1

 whereas exhalation rates of radon vary from 0.57 to 7.94 mBqKg
-1

h
-1

. 

The radon values in water samples belonging to these are also determined using 

RAD 7.  The measured radon values in ground water samples vary from 102 to 785 

Bqm
-3

. 
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Researches of the radioactive soil gas radon dynamics, basically for short-

term forecasts of the earthquakes, are conducted in many countries and during many 

decades. Methods of measurements are differing by types of registered ionizing 

radiation: alpha-, beta-particles; photons. For continuous soil radon monitoring the 

methods of ionizing radiation registration by using detectors operated in counting 

regime, which placed straight to boreholes, are more favourable. The more so 

because these methods are cheaper by 1-2 times than methods based on alpha 
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spectrometry, and this fact allows the network of radon monitoring station to be 

extend. The other reason is that they allow getting, processes and analyzing data in 

quasi-real time scale. In the total in many countries of the world these methods are 

used for earthquake forecasting. However, reliability of obtained results and 

methods of direct radon measurements in boreholes by the ionizing radiation was 

not investigated. Transfer of pulse counting rate into units of radon volumetric 

activity is made with multiplication on the correction coefficient, which is 

determined by comparison with results of certified radiometer in short and usually 

single experiment. The main task of this research was checking of reliability of 

radon measurement methods by direct registration of ionizing radiation in soil. 

Potential problems in detector calibration procedure and determining of correction 

coefficients based on revealed asynchronous behavior of radon and ionizing 

radiation time series are discussed. The developed calibration procedure is 

described in the paper. 
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It is known that variations of soil radon can be used as an indicator of 

changes in stresses deformed state of lithosphere. Interpretation of radon monitoring 

time series in seismic regions is difficult task soil radon variations because of 

lithosphere changes are superimposed on “background” variations induced 

meteorological conditions. These “background” variations look like a noise, but its 

spectrum and influencing factors are studied not quite enough. Such “background” 

variations should be investigated in seismically passive regions. In this context a 

relationship between radon time series measured by emitted α-, β- and γ-radiation at 

different depths in soil and influencing factors in paper authors was try to be found. 

The results of the cross-correlation and Fourier analyses of ionizing radiation soil 

fields time series and meteorological and other influencing factors are discussed in 

the report. The influence of wet precipitations with different intensities (up to 50 

mm) on temporal dynamics of radon and α-, β- and γ-radiation flux densities in soil 

is reviewed as well. 
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Natural radiation is the largest contributor to the collective radiation dose to 

the world population. Relatively constant exposure to the population at a location 

for a considerable period of time is the cause of radiation hazard to the population. 

The earth is radioactive since its creation. The radioactive elements such as 

uranium, radium and radon are present in soil, air and water. The inhalation and 

ingestion of these radionuclides, above the permissible level, becomes a health 

hazard. In the present investigation, Uranium concentration has been determined by 

EDXRF technique and radium and radon exhalation rate of soil samples have been 

determined by can technique method. Uranium concentration in soil samples has 

been found to vary from 1.47 ppm to 10.66 ppm whereas radium concentration 

varies from 10.54 Bq/kg to 49.67 Bq/kg. The radon exhalation rate in these samples 

has been found to vary from 502.34 mBqm
-2

h
-1

 to 2062.53 mBqm
-2

h
-1

. A good 

positive correlation has been observed between Uranium concentration and radon 

exhalation rate of soil samples. 
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Radon close to the soil surface boundary will diffuse into the atmosphere. 

The depth from which radon is removed from the soil into the atmosphere depends 

on the type of soil, its moisture content, the isotopes half-life and underlying 

geology. For 
222

Rn the depth is generally about 1-2 m in unsaturated soils, deeper 

for sands and shorter for saturated and compacted soils. In saturated rocks and soils, 

transport is the dominant mechanism for radon migration as radon is dissolved in 

the water and moves with it. The following physical factors are shown to influence 
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the exhalation of radon into the atmosphere: Soil moisture; Atmospheric pressure; 

Soil temperature; Atmospheric temperature; and Wind speed. Radon in the 

atmosphere is considered to be the most important contributor to the health risk. It 

comes from the top few meter of the ground. The exhalation rate of radon is one of 

the most important factors that influence indoor and outdoor radon concentrations. 

The decay products of radon, 
218

Po and 
214

Po, make it difficult to measure radon 

amount. These nuclides not only emit alpha particles but also deposit around 

detective elements. It had been the usual practice to calculate the progeny 

concentration from the measured gas concentration using an assumed equilibrium 

factor. For passive measurements of radon and thoron gas, twin-cup dosimeter 

systems are widely used. This process of progeny concentration estimation involves 

a lot of uncertainty especially in the case of thoron progeny. But the development of 

Direct Progeny sensors (DPRS) has solved the long-standing requirement of 

measuring solely the progeny concentration. Interestingly, progeny dynamics in the 

indoor environment is rather complex and depends on a number of factors. There is 

an urgent need of comprehensive study of Radon-222 migration, physical factors 

that influence it and by simultaneously taking 
222

Rn soil gas concentration 

measurements along with measurements of the physical factors. 
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Radon is a colorless odorless and tasteless gas responsible for about 50% of 

annual radiation dose to which humans are exposed. Radon enters human body 

through air as well as through drinking water. Radon in drinking water was assessed 

using RAD-7 supplied by Durrich Company Inc. The samples at about 40 different 

locations were analyzed. The dose equivalent of radioactivity measured in different 

tissues was also assessed. The measured values were found in the border regions of 

recommended values of EPA at some places. The maximum contaminant level of 

radon in drinking water as per EPA is 11 Bq/L. 
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Natural radioactivity in materials under certain conditions can reach the 

hazardous radiological levels. So, it becomes necessary to study the natural 

radioactivity in materials like soil and stone etc. to assess the dose for the 

population in order to know the health risks and to have a baseline for future 

changes in the environmental radioactivity due to human activities. The present 

study deals with the measurement of radioactivity using „γ-ray spectrometry‟ and 

radon exhalation rates using „Canister Technique‟ from the naturally occurring 

radionuclides in some geological samples collected from various locations of North-

Eastern Haryana state of India. The places are in the vicinity of Shivalik range of 

Himalayas. The activity concentrations for 
226

Ra, 
232

Th and 
40

K have been calculated 

in various samples. The absorbed dose rate in these samples investigated at 1 m 

above ground level, Ra equivalents, Internal and external hazard indices also have 

been calculated. Alpha sensitive LR-115 type II plastic track detectors have been 

used for measuring the radon concentration and exhalation rates in various samples. 

Based upon the data, the mass and the surface exhalation rates of radon emanated 

from the samples have also been calculated. A positive correlation has been 

observed between 
226

Ra activity measured with HPGe detector and radon activity 

for the samples under study. 
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Laboratory experiments were performed for the measurement of radon 

exhalation rate and uranium concentration in soil samples collected from 

Dharamshala and Chamba regions of NW Himalayas, Himachal Pradesh India. The 

CAN technique employing the LR-115 plastic track detectors has been used for the 

measurement of radon exhalation rate and the Fission Track technique has been 

used  for the measurement of uranium concentration in the  collected  samples  from  

the  study  regions.  The radon surface exhalation rate and mass exhalation rate in 

these samples has been found to vary from 213.68 mBqm
-2

h
-1

 to 1356.41 mBqm
-2

h
-1

 

and 6.45 mBqkg
-1

h
-1

 to 40.96 mBqkg
-1

h
-1

, respectively. Uranium concentration in 

the collected soil samples from this region has been found to vary between 
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1.29±0.03 mgkg
-1

and 3.61±0.05 mgkg
-1

. A good positive correlation (R2=0.6) has 

been observed between uranium concentration and radon exhalation rate in soil. 

Overall  the observed resulst will  be discuused  on  basis  of  the  gelogy  of  the 

respective  regions. 
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The sources of radon in indoor air are (i) soil and bedrock beneath a 

building (ii) building material (iii) the tap water. If the soil above the bed rock has 

an enhanced content of 238U, the soil becomes a potential source of radon gas in 

the soil air. Jharkhand state is rich in minerals and called as store house of minerals. 

Soil samples were collected from Rajmahal area, famous for coal and quartz mines. 

Activity concentrations of naturally occurring radionuclides (
238

U, 
232

Th and 
40

K) 

were measured in these soil samples using high resolution γ–ray spectroscopic 

system (Mahur et al., 2008). Gamma spectrometric measurements were carried out 

at Inter-University Accelerator Centre, New Delhi using a coaxial n-type HPGe 

detector (EG&G, ORTEC, Oak Ridge, USA). The detector has a resolution of 2.0 

keV at 1332 keV and relative efficiency of 20%. It was placed in 4″ shield of lead 

bricks on all sides to reduce the background radiation from building materials and 

cosmic rays. Activity concentrations were found to vary from 755.2 ± 11.9 to 

2115.0 ± 65.7 Bq kg
-1

 with an average value of 1204.4 ± 23.8 Bq kg
-1

 for 
238

U, from 

50.1 ±1.5 to 4414.0 ± 74.7 Bq kg
-1

 with an average value of 1221.3 ± 30.3 Bq kg
-1

 

for 232Th and 1354.0 ± 31.1   to 4413.0 ± 71.8 Bq kg
-1

 with an average value of 

2726.6 ± 39.3  Bq kg-1  for 40K . Radium equivalent Raeq, obtained from 
238

U, 
232

Th and 
40

K activities varies from 849.9 to 8427.1 BqKg
-1

 ; Absorbed gamma dose 

rates from 405.4 to 3643.2 nGyh
-1

  and Health hazard index Hex from 2.3 to 22.7.  

Radon exhalation rate was also measured by “sealed can technique” using type LR 

115-II nuclear track detectors. Radon exhalation rate vary from 3.1 to 7.8 Bqm
-2

h
-1

. 

The values are quit high as compared to the soil from normal region. 
 

Reference: Mahur, et al., Nucl. Instr. and Meth. in Physics Research B 266 (2008) 1591-

1597. 
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Awareness among people by media on radiation risks is aggressive but 

often exaggerated. Ionizing radiation is used extensively in medicine (for diagnosis 

and treatment), in industry (for producing electricity and other purposes) and in 

research. Radioactivity has also been allowed into the environment from nuclear 

power stations, nuclear reprocessing plants, hospitals, research laboratories and 

certain other sites, and there is, of course, the legacy of radioactivity from nuclear 

weapons testing and accidents such as Chernobyl. Non-ionising radiation ranges 

from extremely low frequency radiation (ELF), through the radiofrequency (RF), 

microwave, and visible portions of the spectrum into the ultraviolet (UV) range. The 

primary health effect from high exposure levels of non-ionising radiation arises 

from heat generation in body tissue. No-one can avoid exposure to non-ionising 

radiations which include light, ultraviolet radiation, radio and TV transmission 

waves, and electric and magnetic fields associated with power lines. Of these, only 

ultraviolet radiation, particularly from the sun, constitutes a known cancer hazard. 

Some published studies have suggested an association between certain frequencies 

of non-ionizing radiation and cancer but overall the evidence is not convincing. 

From India the epidemiological data on these issues are insignificant. There is a 

need for continued research in this area as stronger base of evidence on the risks of 

radiation to protect the public and workers from unnecessary risk of cancer is 

required. The more recent debate concerning potential risks of high frequency 

electromagnetic radiation from cell phones nearly ubiquitous exposure with 

uncertain consequences illustrates another need for further research. The way that 

the other non-ionising radiations interact with living material does not suggest that 

they should be harmful at the levels to which we are exposed in everyday life.  

Turning to radiation generally, a century after we learned that radiation can 

cause cancer and with a halfcentury of accumulated observational evidence on the 

risks of radiation, why is more research needed? Two main reasons can be cited: 1) 

the need for an ever stronger base of evidence on the risks of radiation to protect the 

public and workers from unnecessary risk of cancer; and 2) the exposure of the 

population to new forms of radiation for which information on risks is still 

uncertain. Additionally, the emergence of genomics offers the possibility of 

identifying genetic determinants of risk, leading to the prospect of identifying those 

at high risk for cancer caused by therapeutic irradiation. Additionally, debate about 

the nature of the cancer risk associated with radiation has become almost 

ideological on some matters, such as the nature of the dose response relationship, 

and further evidence may help to bring this distracting debate to a close. 
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Cell phone ownership has surged over the last 20 years, with worldwide 

penetration. As the technology and making calls have become cheaper, usage has 

surged. Children now have cell phones from an early age and ever-increasing 

amounts of time are spent using them. Public concern about the possibility of 

carcinogenesis by electromagnetic radiation generally, like that emitted by cell 

phones is not new [36-39]. From the mid-1970s, studies had been carried out on low 

frequency electromagnetic radiation generated by power lines and most notably 

childhood leukemias, but on other malignancies as well [36,39]. For cell phones, the 

concern has been specifically with brain cancer, since the brain is exposed to 

electromagnetic radiation during cell phone use. 

 

Reference: Cassels BM. Public Perception of Radiation Issues. Journal of the 

Australian Radiation Protection Society 1990; 8 (1): 3-17. 
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The concentration of uranium in drinking water samples of Faridkot and 

Ferozepur districts were reported using laser fluorimeter.  The mass concentration 

of uranium in the drinking water samples was found to be in the range of 2.4-476 

μg.l
-1

 with mean value 66.93 μg.l
-1

 in the Faridkot district whereas in the Ferozepur 

district, the uranium concentration in water samples was found in the range of 2.76-

467.5 μg.l
-1

 with mean value 67.51 μg.l
-1

. The mean concentration value of the 

samples was found above the permissible limit recommended by Atomic Energy 

Regulatory Board (AERB), India. In the present study, the radiation dose due to 

uranium in drinking water was calculated. The radiation dose due to uranium in 

drinking water was calculated in the range from 3.99 µSv.y
-1

 to 791.6 µSv.y
-1

 in the 

Faridkot district whereas from 4.59 µSv.y
-1

 to 777.5 µSv.y
-1

 in case of Ferozepur 

district. 
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Radon and its progenies are accepted carcinogens, and they account for 

more than 50% of total natural radiation exposure to humans. Outdoor radon 

concentration is usually very low (the world population-averaged radon 

concentration is estimated around 40 Bq/m
3
), however it can build up to dangerous 

levels in poorly ventilated areas and dwellings. The major contributor to indoor 

radon levels is the radon generated from the radioactive disintegration of radium 

distributed in the soil and the bedrock underneath. Measurements of soil-gas radon 

and radium content of soil can prove useful in estimating the radon potential of a 

region. The possible correlation between soil-gas radon levels and radium content of 

soil is deciphered in the present study. In the present work, we report our findings 

on the Radium Content and Radon activity concentration in soil-air in Nongrah 

area, Shillong. PVC pipe technique was employed for radon concentration 

measurement and Can Technique was used for the assay of Radium Content. The 

LR-115 (Type II) films were used as detectors in both the techniques. The 

geometric mean values of the Radon activity concentration in the 8 study sites are 

found to vary from 1.69 to 10.54 kBq.m
-3

. The Radium Content obtained varies 

from 3.75 to 19.37 Bq.kg
-1

. A correlation co-efficient of 0.3435 was obtained 

between Radon activity concentration and the Radium content. 
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The Multi parametric geophysical observatory (MPGO) established at 

Ghuttu in Garhwal Himalaya, India is designed to study the earthquake precursors 

in an integrated manner. The observatory is equipped with overhouser 

magnetometer, flux gate magnetometer, superconducting gravimeter, ULF-VLF 
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magnetometer, radon and water level monitoring system, seismographs and GPS 

system. 

A 68 m deep borehole, penetrating into the water table is incorporated for 

taking continuous radon monitoring at two depth points from the surface. One 

measurement is taken at 10 m (in the air column) and the second one at 50 m 

(within water column) depths. Besides radon concentration, air temperature, water 

temperature, atmospheric pressure, rainfall and water level fluctuations are also 

recorded in the borehole site with sampling interval of 15 min. 

The continuous time series of radon variation along with other 

environmental parameters of 4 years (2007 to 2010) shows a rich and complex 

pattern of temporal changes in radon including well-defined seasonal and diurnal 

variation. The radon data is non-stationary and exhibit non-constant variance with 

very low changes in background level in winter and highly fluctuation in summer. 

The radon measurements at 10m depth show a well-defined diurnal pattern in 

concentration that is having minimum value in the early morning and maximum in 

the afternoon. The analysis of four years data indicates that this daily variation is 

well correlated with atmospheric temperature. Examination and correlation of radon 

with environmental factors has revealed that when atmospheric temperature is less 

than that of water temperature in the borehole, the variation from background level 

is negligible. However, when the atmospheric temperature surpasses the borehole 

water temperature, peaks diurnal pattern are observed in summer. The recorded 

radon data strongly suggest that the atmospheric temperature and rainfall influence 

the variability of radon emanation therefore these anomalies has to be removed first 

while searching earthquake precursory signature in this continuous radon data. 

 

 

High Time Resolution Soil 
222

Rn Concentration Static Recording as a Tool for 

Monitoring Deep Earth Degassing (Gas Velocity and Flow): Applications for 

Seismic and Volcanic Surveillance 

 

Jean-Claude BAUBRON, Claude BERTRAND 

ALGADE, 87240 Bessines sur Gartempe, France 

 

Natural soil gas anomalies (He, Rn and carbon dioxide, etc.) are closely 

related to structural discontinuities which act as pathways for earth degassing. Deep 

gas release dynamics at ground surface may be associated with tectonic stress. 

Helium (the deep gas tracer) and carbon dioxide monitoring require active 

sampling, then a consequent power supply, a major default in the field. Conversely, 

permanent measurement of natural 
222

Rn (the gas velocity tracer for degassing 

processes driven by advection) with a static state detector is suitable as an accurate 

tool for real time monitoring of geogas behavior. 

A probe, including one to three sensors, inside an elongated chamber 

inserted into the ground records 
222

Rn concentration, temperature, air pressure. High 
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time recordings (15 minutes up to 1 hour step) allow modeling of gas flow and 

velocity, then extraction of the deep component characteristics of the gas regime 

from the influence of environmental conditions. Such a real time modeling allows 

discriminating abnormal deep signals from background values which may be 

drastically modified by atmospheric or sub-surface parameters. If bi-univocal 

relationships between earth degassing monitored at ground surface with radon and 

tectonic stress or volcano diffuse degassing budget can be commonly established as 

aftermath effects, the use of such information as a precursory parameter needs a 

precise understanding of the deep fraction of the released gas dynamics. High time 

resolution soil 
222

Rn data collected through solid state detectors wisely implemented 

in small buried vertical chambers associated with signal modeling would be a 

cornerstone to confidently reach this last task. 
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From November 2009 to April 2011 soil radon activity was continuously 

monitored using a Barasol® probe located on the upper NE flank of Mt. Etna 

volcano, close either to the Piano Provenzana fault or to the NE-Rift. Seismic and 

volcanological data have been analyzed together with radon data. We also analyzed 

air and soil temperature, barometric pressure, snow and rain fall data. In order to 

find possible correlations among the above parameters, and hence to reveal possible 

anomalies in the radon time-series, we used different statistical methods: i) 

multivariate linear regression; ii) cross-correlation; iii) coherence analysis through 

wavelet transform. Multivariate regression indicated a modest influence on soil 

radon from environmental parameters (R2 = 0.31). When using 100-days time 

windows, the R2 values showed wide variations in time, reaching their maxima 

(~0.63-0.66) during summer. Cross-correlation analysis over 100-days moving 

averages showed that, similar to multivariate linear regression analysis, the summer 

period is characterised by the best correlation between radon data and 

environmental parameters. Lastly, the wavelet coherence analysis allowed a multi-

resolution coherence analysis of the time series acquired. This approach allows to 

study the relations among different signals either in time or frequency domain. It 

confirmed the results of the previous methods, but also allowed to recognize 

correlations between radon and environmental parameters at different observation 

scales (e.g., radon activity changed during strong precipitations, but also during 

anomalous variations of soil temperature uncorrelated with seasonal fluctuations). 

Our work suggests that in order to make an accurate analysis of the relations among 
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different signals it is necessary to use different techniques that give complementary 

analytical information. In particular, the wavelet analysis showed to be very 

effective in discriminating radon changes due to environmental influences from 

those correlated with impending seismic or volcanic events. 

 

 

Radon Generation and Decay from Soil and Groundwater of Budhakedar, 

Garhwal Himalaya, India 
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Radon in the atmosphere is considered to be the most imortant contributior 

to the health risk. It comes from the top few meter of the ground. The diffusion of 

radon through soi lis strongly affected by the degree of water saturation of the soil 

pores.The quantity of radon present in soil or in groundwater depends directly on 

the presence of 
226

Ra. Radon arises from trace concentration of radium in the earth‟s 

crust. Radon that is generated in water and assored to pore walls is included in the 

definition of the emanation coefficient. The formulations are applied to the 

experimentally measured radon data from soil and groundwater of Budhakedar are 

in Garhwal Himalaya. The calculated values of generated and decay of radon in 

Budhakedar area. The estimated rate of generation and decay of radon in 

Budhakedar area range from 6.8×10
-5

 Bq.m
-3

s
-1

 to 89.9×10
-5

 Bq.m
-3

s
-1

 and 1.4×10
-5

 

Bq.m
-3

s
-1

 to 42.9×10
-5

 Bq.m
-3

s
-1

, respectively. It is observed that the total generated 

radon in soil of the earth crust is more than the decay of radon in the same medium. 

The generation and decay of radon can be described with the traditional single 

phase diffusion-advection equation. 
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Radon-222 is the colorless, odorless radioactive noble gas which is the 

daughter product of Radium-226 isotope belongs to Uranium-238 series. Since 

radioactivity is omnipresent in nature, radon exposure is universal. Exposure to 

radon can lead to carcinogenic health effects. In the present study, radon activity 

concentration has been estimated in water samples collected from lakes, open wells, 

drilled wells, tap water and river in Mysore taluk, Karnataka State, India using 

radon emanometric technique. This element enters the human body through 

ingestion of water and inhalation, since alpha emitters are the most dangerous, 

studies of water for human consumption are very important. An annual effective 

dose varies from 0.52 to 4176.01 μSv/y with a geo mean of 77.26 μSv/y was 

estimated for the ingestion and inhalation of 
222

Rn through water. 
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Radon and its progeny are prevalent everywhere on the lithosphere. Radon 

emission from the ground has long been studied over the last decades from several 

view points.  As radioactive product of the uranium chain, it is abundant all over the 

Earth crust and constantly emitted from the ground. Radium and its ultimate 

precursor uranium are the source of radon.  Radioactive toxic elements like 

uranium, thorium and potassium are found in traces in almost all types of rocks, 

sands and water.  Uranium forms deposits in the earth‟s crust where the geological 

conditions become favorable. Radon as an inert gas, having sufficient lifetime 

(3.8days), moves freely through soil, sand and rocks etc.  Short lived progenies have 

been established as causative agents of lung cancer.  In the present study „Sealed 

mailto:*E-mail:%20msc@physics.uni-mysore.ac.in
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Can Technique‟ was adopted for the assessment of radon exhalation rate in soil and 

rock samples around Chamaraja Nagar area of Karnataka state, India, using LR-115 

type- II detectors.   The Geometric mean of radium activity in soil and rock sample 

is found to be 13.13Bqkg
-1

, and that for Mass and Surface exhalation rate of radon is 

20.12mBqkg
-1

h
-1

 and 465.24 mBqm
-2

h
-1

 respectively.  The average concentration of 

radium in soil and rock sample is found to be 17.4 Bqkg
-1

.  The average exhalation 

rate of radon in terms of mass is 25.8mBqkg
-1

h
-1

 and surface exhalation rate of 

radon is 618.3 mBqm
-2

h
-1

, respectively. 
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Radiation has always been present in the environment. Radon and their 

decay products are also major contributors in the radiation dose received by general 

population of the world.  Radon is a naturally occurring radioactive, heaviest noble 

gas at room temperature.  It is produced from 
238

U-series that has been in the earth 

crust since the earth was formed. Radon is found in soil, rock and also in water. 

Wide variations of the environmental conditions control the nature of radon 

emission. The occurrence and distribution of radioactivity in water depends on the 

local geological characteristics of the source, soil, rock and other factors that control 

the occurrence and distribution of radionuclides in ground water and the hydro 

geological condition and the geochemistry of each radionuclide. Ground water 

generally contained radionuclide at concentration varying order which depends on 

nature of aquifer and chemical characteristics of water such as salinity and ph.  A 

naturally occurring element (
226

Ra and 
232

Th) that contributes to radiological 

contamination of drinking water and poses a health risk to the populace is radon.  

Radon can enter in to the body by respiring, drinking and eating. Health effects of 

radon, most notably lung cancer, have been investigated for several decades. Radon 

is now recognized as the second most important cause of lung cancer after smoking 

in the general population. The understanding of radon sources and radon transport 

mechanisms has evolved over several decades. Sightly the importance to know the 

radioactivity in human habitants, we studied the natural radioactivity distribution of 

an alpha- emitting radionuclide 
222

Rn in natural ground water (Borehole) at 

different locations of Mandya district. The water samples were collected and 

analyzed by radon emanometry technique. The dissolved 
222

Rn concentration in 

natural water varies from 0.60 Bq L
1
 to 3.47 kBqL

-1
 with an average of 1.20 kBqL

-1
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and the annual effective dose varies from 0.126 µSv/y to 729.36µSv/y with an 

average of 48.21 µSv/y. 
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The problem of radon is an important global problem of radiation hygiene 

concerning the world population. Radon is a radioactive gas that is present in trace 

amounts almost everywhere on the earth. It emanates from rocks, soils and gets 

distributed in the groundwater as well as in the lower atmosphere. Radioactive 

radon can migrate from soils and rocks and accumulate in surrounding enclosed 

areas such as homes and underground mines. Measurement of indoor radon & 

thoron concentration were carried out in the houses of Shahjahanpur district of 

Central Uttar Pradesh, India using Solid State Nuclear Track Detector (SSNTD) 

based dosimeter developed at the Bhabha Atomic Research Centre (BARC), 

Mumbai. Three detector films are used for measurements, two in the cup modes for 

radon & thoron concentration and one in bare mode for their progeny. More than 85 

houses of different types of construction in 25 locations were taken to cover whole 

area of the district. The objective was finding the seasonal variation in concentration 

of radon and thoron. So keeping this in view the measurements were made in 

residential houses from December 2010 to November 2011 to cover all four seasons 

for a calendar year. Measured concentration of radon in different seasons in these 

dwellings varied from 07 Bq/m
3 
to 75 Bq/m

3 
with an overall geometric mean of 20.7 

Bq/m
3
, while that of thoron varied from 06 Bq/m3 to 42 Bq/m

3
 with an overall 

geometric mean of 15.4 Bq/m
3
. It is observed that the concentration of radon is 

maximum in winter and minimum during summer. The maximum concentration in 

winter is essentially influenced by the intense temperature inversion, which 

generally occurs in winter season, when the wind velocity is low. The maximum 

concentration in winter is also the result of decreased ventilation because in this 

season the houses are closed for long time and radon accumulated inside the room.  

The variation in indoor radon and thoron concentration for different seasons will be 

discussed in the paper. A weak positive correlation was observed between radon 

and thoron.  
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Radon usually produced in soil as a result of the presence of 
238

U containing 

minerals. This noble gas in the earth‟s crust or in the soil matrix is free to move only 

if its atoms find their way into pores or capillaries of the matrix. 
222

Rn can enter into 

the soil matrix through emanation process in which 
222

Rn atom from solid mineral 

grains get into air filled pores. 
222

Rn gets into atmosphere from air filled pores by 

exhalation process. The estimation of radon flux from soil surface is an important 

parameter for determining the source term for radon concentration modelling. In the 

present investigation radon exhalation and soil gas concentration have been 

measured along and around the MCT in a grid pattern in Uttarkashi district of 

Garhwal Himalaya by using Smart Radon monitor (SRM) and RAD-7 devices, 

respectively. The radon exhalation rate is used to estimate the exhalation flux in 

study area. The soil gas concentration measured by using RAD-7 with soil probe 

was found to vary from 15 Bq/m
3
 to 4135 Bq/m

3
 with an average of 757 Bq/m

3
.The 

detail significance of this work is also discussed from radiation protection point of 

view. 
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Natural radiation is the largest contributor to the collective radiation dose to 

the world population. It is widely distributed in different geological formations such 

as soil, rocks, air and groundwater. In present investigation, 
226

Ra, 
232

Th, 
40

K were 

measured in soil samples of high background radiation area in Chattarpur, 
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southeastern coast of Odisha, India using gamma ray spectrometry with NaI(Tl) 

detector. The higher activity concentrations of naturally occurring radionuclides 

have been reported from the study area. The total absorbed gamma dose rate was 

found to vary from 70.4 nGy/h to 169.1 nGy/h with an average of 123.4 nGy/h. This 

study is important to generate a baseline data of radiation exposure in the area. 

Health hazard effects due to natural radiation exposure are also discussed in details. 
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The study of radon exhalation flux at air-soil interface is estimated by 

measuring the diffusive   gradient  exhalation of radon from the soil surface in flow 

mode for 15 minute duration by using smart radon monitor (SRM) working on the 

principle of scintillation and photo multiplication. The data was collect from 

different region of Tehri Garhwal district of Uttrakhand .The exhalation flux is 

calculated by fitting the data using appropriate model proposed from transport 

continuity equation of radon in soil matrix with typical constants. The detail 

significance of this work is important from radiation protection point of view. 
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All living organisms are exposed to ionizing radiation existing naturally 

such as cosmic rays, terrestrial radio nuclides which occur in the earth‟s crust, in 

building materials, in air, water, foods and in the human body itself. Cosmic rays 

are more intense at higher altitudes, and the concentration levels of 
238

U and 
232

Th in 

soils are elevated in localized areas. The building construction materials of houses, 

the design and ventilation systems strongly influences the doses due to indoor levels 

of the radioactive gas radon and its decay products, which contributes significantly 

to through inhalation. Component of the sources of exposures to Bangalore 

population are assessed based on the survey carried out for the environment of in 

and around Bangalore Metropolitan, India. The arithmetic mean values of back 
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ground gamma radiation values were ranged from 0.13 to 0.18 mSvy
-1

 with an 

arithmetic mean value of 0.15 mSvy
-1

. Total contribution to the natural sources of 

radiation to the Bangalore population works out to be 0.15 mSvy
-1

 as against the 

global value of 2.4 mSvy
-1

. It is made sure by the regulatory bodies that the 

common public does not get an additional dose of more than 1 mSvy
-1

 due to all the 

technological activities put together. Periodic review of the dose values reported 

here are very essential to understand the contribution to the background radiation 

sources. These estimates are also being reported by various agencies. Brief account 

and comparison of the dose rates arising from natural and manmade sources to the 

Indian population is also presented. 
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Safety assessment of Near Surface Disposal Facility (NSDF) for radioactive 

waste with respect to early detection of potential radionuclide migration pathways 

through geoenvironment provides reasonable assurance to meet regulatory 

performance objectives. However, radionuclide migration follows groundwater 

movement which in turn depends on soil moisture conditions of the vadoze zone 

surrounding NSDF. The present study investigates the subsurface soil moisture 

variation in the study area by online monitoring the Volumetric Soil Water content 

(VSW) during one hydrological cycle (pre and post monsoon period). This is done 

by installing Field Moisture Monitoring Station probes along with data logger in the 

sub-surface covering vadoze zone. Simultaneously soil temperature changes were 

measured in the vicinity of moisture probes to understand the temperature effects. 

Salient observations on the role of various soil types and their moisture profiling are 

discussed in this paper in corroboration with rain fall and soil temperature. 
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