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ABSTRACT 
This paper focuses on the necessity of developing a network to collect data of various 

traditional practices as   forecasting tools for earthquake prediction so that these could be 

included in mitigation and preparedness strategy. Before Bhuj earthquake 2001, some 

abnormal incidents and homely events were observed. These types of events/incidents, when 

corroborated in other earthquakes can give indication of expected earthquake but exact 

place and time may be known only with the help of other scientific tools. 
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1. INTRODUCTION 

Gujarat has a history of earthquake disasters. In the past, from 1819 to 2001, Kachchh area 

faced six major earthquakes in 1819, 1844, 1845, 1856, 1869 and 1956. The earthquake on 26 

January 2001 had a devastating effect on the whole of Kachchh Region and extended   to   

other urban areas, like Ahmadabad, Rajkot and Bhavnagar, as well. High number of 

casualties occurred due to lack of general awareness among the community and absence of 

mitigation and preparedness planning. It is scientifically correct that disasters cannot be 

predicted. But they also say the Nature being the mother of mankind, does give some 

indicators before any type of disaster and earthquakes are no exception. Any prior intimation 

of this type of disaster can definitely decrease vulnerability and thus the number of casualties.  

Hence forecasting is very important for mitigation and preparedness planning.  

A number of developed countries like USA, Japan and even India are carrying out research to 

predict earthquakes but the scientific break through has yet to come. Before Bhuj Earthquake 

2001, however, some abnormal incidents/events were observed, i.e. thermal anomaly, 

changing of temperature pattern and growing of flowers on Neem tree in odd season. Chinese 

scientists also have developed network to collect data of homely signals.  

Recently Spanish scientists have linked the temperature of the Earth's crust to the planet's 

seismic activity. The research by Fermin Fernandez Ibanez, Juan Ignacio Soto Hermoso and 

Jose Molares Soto is reported in both the Journal of Geophysical Research and the journal 

Tectonics 

2. EARTHQUAKE 2001- HIGH VULNERABILITY DUE TO LACK OF 

MITIGATION PLANNING: 

Earthquakes have an odd position in the field of disaster studies. As per Bureau of Indian 

Standards, Kachchh area of Gujarat comes in zone V and adjacent districts are also classified 

in zone IV, while commercial capital of Gujarat, Ahmadabad comes in zone III.  
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 Figure :1               Detailed classification of Earthquake zone  as per BIS   

 

On 26th January 2001, when all Indians were celebrating Republic day, Gujarat  felt an 

earthquake of the magnitude of 7.7 (USGS)  on the Richter Scale, in the morning at  8:49 

A.M. The epicenter of the quake was located at 23.6 North Latitude and 69.8 East Longitude, 

about 20 km Northwast of Bhuj town of Kutchh District.  At a depth of 23 km below surface 

this quake generated intense shaking which was felt in 70% region of India  and far beyond in 

Pakistan and Nepal also. 21 districts of the total of 25 districts of the State of Gujarat were 

affected in the quake.  Around 18 towns, 182 talukas and 7904 villages in the affected 

districts saw large scale destruction. Although the official fatalities were pegged at 12220, the 

unofficial count is estimated to be over 20,000 dead and 167000 injured.  The number of 

houses destroyed was 400,000 (90% of all houses) and 1884 school buildings.  5980 class 

rooms and 11751 school buildings suffered minor to major damages.  Additionally, 36584 

rooms were rendered unfit for holding instructional sessions. Total property damaged was 

over $5.5 billion and it destroyed 80% of usable food and water supplies in Kutchh. The 

previous earthquake in Kutchh area was reported 33 days before the big bang, on 24-12-2000   

with   magnitude of 4.2 on the Richter scale but this early indicator also failed to wake up the 

society and the responders. 

3. Management of Disaster Mitigation: 
The standard mitigation measures which are shown under are important to mitigate Natural 

Disasters. 

(1) Hazard Zone Mapping 
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(2) Structural Mitigation and Research Development 

(3) Monitoring forecasting/warning 

(4) Emergency management 

Out of the above, Monitoring forecasting/warning is very important for earthquake Disaster. 

In India, Indian Meteorological Department (IMD) is the nodal agency for monitoring 

earthquake and intimating its magnitude and intensity. IMD maintains 58 seismological 

stations and 32 seismological observatories in different part of India. These observatories 

monitor seismic activities of the earth’s crust and monitor seismic disturbances in some 

indentified reservoir/dam site. In Gujarat, Institute of Seismological Research, Gandhinagar 

has established a network of 22 permanent seismological observatories with the state-of-art 

digital broadband seismographs. The seismic data from these observatories are downloaded at 

Gandhinagar via VSAT. In addition, a network of 40 Strong Motion Accelerographs (SMA) 

also   record strong ground motions.  

 Figure: 2 Earthquakes Monitoring in Gujarat         
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4. PREDICTION OF EARTHQUAKE: 

 For the forecasting of natural calamities like cyclone, floods, heavy rainfalls, fool proof 

techniques have been developed but not a single authentic technique has been developed for 

forecasting earthquakes. 

       For the forecasting of earthquake some make shift techniques are being used, some of 

which are given below:-   

 

(1) Measurement of ground tilting 

(2) Collection of data of past earthquakes 

(3) Detailed study of main shocks and after shocks 

(4) Study of change in ground water level 

(5) Survey of ground surface of water in reservoir 

(6) Change in volume of Rock 

(7) Change in velocity of P waves. 

(8) High Radon emission. 

Moreover, changes in the behavior of animals have also been traditionally accepted as 

indicators of oncoming earthquakes. Some of these are given below:- 

(a) Strange reaction of birds – restless and making noises. 

(b) Barking of dogs 

(c) Sudden stampede in herd of  cattle 

(d) Rats coming outside from its holes 

(e) Rapid movement of cow and cats 

(f) Snorting and bolting of horses 

By itself one behavior may not be always right, but a combination of strange happenings can 

surely be construed as prediction or forecasting of earthquake.   

 

5. ANIMAL BEHAVIOR THEORY AND CHINA:   
 In late 1970, China   concentrated on the study of common country side events, as a prelude 

to major earthquake, such as the behavior of animals and the level of water in wells. Signs of 

Chinese seismologists watch   included chickens roosting in  trees, fish leaping out of the 

water in large numbers, horses refusing to enter stables , snakes trying to lift from   the 

ground, dogs howling and other animals acting abnormally and nervously. The Chinese 

believe that the bat is the   most sensitive animal to predict approaching earthquakes. These 
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homely signals were collected over a sophisticated information gathering network, linking 

regional centers. Two years after the successful learning experience,   the Tangsham quake 

(Richter 7.6) was correctly predicted through their short and medium term homely indicators 

that saved a number of lives, with people evacuating their homes in time.  

6. ABNORMAL INCIDENTS BEFORE EARTHQUAKE 2001 IN 

GUJARAT:  
Before Bhuj Earthquake 2001, some abnormal incidents   were observed, which are given in 

succeeding paras. 

6.1. Thermal Anomaly of Different Cities: 

      High temperature/thermal anomaly situation was noticed during first week of January 2001, 

in some cities of Gujarat. It was noticed that at the time of earthquake in Kachchh in Gujarat, 

temperature of Bhuj (Main city of Kachchh district) was the highest in comparison to other 

adjacent cities. The temperature of Bhuj and other adjoining cities are given at Table 1 below: 
Table: 1                      Difference in Temperature- a Comparison   

 

Date Bhuj Junagadh Rajkot Jamnagar 

1-1-2001 12.5˙ c. 10.2˙ c. 9.8˙ c. 9.0˙ c. 

8-1-2001 11.5˙ c. 8.0˙ c. 10.2˙ c.  9.5˙ c. 

 

 Perusal of the table reveals that on 1-1-2001 temperature of Bhuj was 12.5˙c. which was 

higher in comparison to Junagadh, Rajkot and Jamnagar. On 8-1-2001, temperature of Bhuj 

was 11.5˙c. which was again more in comparison to Junagadh, Rajkot and Jamnagar. 

 Additionally, temperature of Bhuj was higher in the month of January in the year 2001 i.e. 

11.5˙c. and 12.5˙c in comparison to past year in which temperature of Bhuj in first month of 

the year ranged between 8.0 c. and 9.0˙C. 
 

6.2. Remarkable Difference between Maximum and Minimum Temperature in 

Different Cities: 

      Normally, the temperature of a place is dependent on the movement of Sun but it was noted 

those 25 days before the Bhuj Earthquake, temperature pattern changed. 
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Table -2 

Difference between Maximum and Minimum Temperature in Different Cities 

Date Ahmedabad Bhuj Rajkot Surat 

11-1-2001 Max.: 26.5˙ c. 

Min.: 12.1˙ c. 

Diff. :14.4˙ c. 

Max.: 23.0 ˙c. 

Min.: 10.7˙c. 

Diff. :  12.3˙c. 

Max. : 26.1˙c. 

Min. : 10.7 ˙c. 

Diff.  : 15.4˙c. 

Max. : 29.1˙c. 

Min. : 12.8˙c. 

Diff.  :16.4˙c. 

21-1-2001 Max.: 30.1˙c. 

Min. :10.8˙c. 

Diff. : 19.7˙c. 

Max.:30.5˙c. 

Min.: 15.4˙c. 

Diff. :15.1˙c. 

Max.: 32.5˙c. 

Min. :15.4˙c. 

Diff. : 17.1˙c. 

Max. :32.6˙c. 

Min. :16.5˙c. 

Diff. : 16.1˙c. 

  

 It was seen that during the early morning hours eg at 3.0 AM, atmosphere was warm instead 

of cool and   the temperature kept increasing up to 3.0 PM. After 3.0 PM again decrease in 

temperature was seen. The coolness increased after 3.0 PM started decreasing between 12.00 

AM. To 3.0 AM. 

On the basis of the analysis of the data at Table 2 above, it is seen that till   11-01-2001 the 

difference in Minimum and Maximum temperatures of Ahmedabad, Bhuj, Rajkot and Surat 

was 14.4˙c., 12.3˙c., 15.4˙c. and 16.4˙c. respectively but on 21-01-2001, difference in 

temperature   increased and was 19.7˙c., 15.1˙c., 17.1˙c. and 16.1˙c.  It could be premised that 

temperature goes up during the earthquake.  In fact, it is believed that the temperatures rise as 

high as 7-12 deg C on the day of the earthquake. 

6.3. Effect of Incensement of Underground Temperature on Neem Tree: 

 Neem is a medium sized to large tree characterized by its short straight trunk, furrowed dark 

brown to grey bark, and dense rounded crowns of pinnate leaves. Native to India, Neem is 

widely planted and naturalized in semi-arid areas throughout Asia and Africa continents. 

Neem is an evergreen plant of the tropics and sub-tropics regions.  The Neem trees flower 

profusely between February and May. The honey-scented white flowers, found in clusters, 

are a good source of nectar for bees.  
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  Figure-3         Neem Tree 

 

  It was observed that before the Earthquake of 2001 in Gujarat, flowers were seen on Neem 

trees in October 2000. There after, the same situation was seen in August 2003, i.e. in August 

2003 flowers were noticed   on Neem trees in July 2000 and on 5th August 2003, an 

earthquake of the magnitude of 4.9 on the Richter scale occurred in Gujarat. 

Seeing the untimely growth of flowers on Neem trees, due to incensement of underground 

temperature, could be an indicator of impending earthquake.   

7. OTHER PRECURSOR TO AN EARTHQUAKE 

 Some of the other precursors to an earthquake, which are widely believed to be true are 

given below: 

1). Two to four weeks before an earthquake, the water level in wells rises.  Dry wells get 

filled up. 

2)  Five to seven days before the reception of radio frequencies shifts. 

3)  Three days before, reception of landline goes to low quality.  Mussing sounds are 

frequent. 

4)  10 to 15 hours before, the reception of television gets disturbed. 

5) 10 to 20 hours before, five to seven times rise is noticed in delivery cases.  People become 

restless, chronic disease symptoms appear, there is rise in blood pressure, irritation, head-

ache, migraine and respiratory troubles appear. 

6)  Abnormal behavior in humans and animals is attributed to rise in charged particles in the 

atmosphere. 

The above indicators are from the experiences of people who have repeatedly gone through 

earthquakes, but are not as yet scientifically proved.  Hence single indicator may not be taken 
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as the gospel truth, but if the same is corroborated with other indicators, then there is cause 

for worry and remedial measures may be initiated. 

 8. CONCLUSION 
Earthquake is a sudden motion and at present its perfect prediction is not possible, but the 

some abnormal incidents shown above can be helpful to predict an earthquake. China has 

also concentrated on the common country side events and has developed a network to collect 

information which is linked with regional centers. 

From the observed indicators before the Bhuj earthquake 2001, we can conclude that thermal 

anomaly situation and difference of temperature of main cities are required to be monitored 

so that we may have prior information of any impending earthquake.  Untimely growth of 

flowers on Neem trees can also be another indicator to predict earthquake. However these 

abnormal incidents and homely signals have their limitations. On the basis of said 

information we cannot know about the exact place and time of earthquake, but if these 

indications linked with other prediction tools, i.e. satellite data (NOAA/AVHRR, MODIS) 

and NCEP data for studying thermal anomaly then it may be possible to know about the exact 

place and time of an earthquake.  Other indicators are to be similarly taken unless proved 

otherwise. 

The above abnormal incidents and homely signals noticed during the Bhuj Earthquake can 

become helpful while formulating mitigation and preparedness strategy for earthquake 

disasters. 
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