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Abstract— Disasters, through history disasters have 

destroyed lives and livelihoods, killing people and damaging 

homes and businesses. Disasters in the past 35 years have 

taken an estimated 2.5 million lives and cost more than 

US$1.5 billion, mainly in developing countries. Efforts to 

reduce disaster risk have therefore focused, in part, on 

developing early warning systems to provide timely and 

effective information that enables people and communities 

to respond when a disaster hits. Most of the countries 

allocate the budget and developing the technology for 

warning system. Poor countries collaborate with some other 

countries and developing the early warning systems. In 

India, after tsunami gives the attention for the natural 

hazards and their prevention. Indian tsunami early warning 

system monitoring the tsunami and other seismic activities. 
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I. INTRODUCTION 

Early warning systems (EWS) are information systems with 

a specific objective, which is to provide information on 

occurring hazards that might evolve into disasters unless 

early response is undertaken. The objective of EWS thus is 

to monitor the first signs of emerging hazards in order to be 

able to trigger early and appropriate responses to these first 

signs and thus reduce or mitigate disaster risk (ITPDM). 

However, these systems rarely apply statistical methods to 

detect changes in trends, or sentinel events that would 

require intervention. In most cases they rely on an in-depth 

review done by epidemiologists of the data coming in, 

which is rarely done in a systematic way. WHO is 

strengthening the existing surveillance systems for 

infectious diseases developing early warning systems based 

on the new concepts and techniques (WHO).There are many 

different organizations and centres throughout the world 

which provide early warning information. At present the 

majority of them concern single types of hazards such as 

storms or floods, volcanoes or drought.  

 The Indian Tsunami Early Warning System 

situated in Hyderabad, it has the responsibility to provide 

tsunami advisories to Indian Mainland and the Island 

regions. Acting as one of the Regional Tsunami Advisory 

service Providers (RTSPs) for the Indian Ocean Region, 

ITEWS also provide tsunami advisories to the Indian Ocean 

rim countries along with Australia & Indonesia 

II. TECHNOLOGY AND DEVELOPMENT OF MONITORING & 

EARLY WARNING SYSTEM 

Early warning systems are combinations of tools and 

processes embedded within institutional structures, 

coordinated by international and sometimes national 

agencies. Whether they focus on one particular hazard or 

many, these systems are composed of four elements: 

knowledge of the risk, a technical monitoring and warning 

service, dissemination of meaningful warnings to at-risk 

people, and public awareness and preparedness to act. 

Warning services lie at the core of these systems, and how 

well they operate depends on having a sound scientific basis 

for predicting and forecasting, and the capability to run 

reliably 24 hours a day. 

A. Forecasting and Modeling Technology:  

Several countries have early warning systems based on 

seasonal-to-interannual climate forecasts. These systems are 

based on using monitoring data, including temperature and 

rainfall values, and state-of-the art climate models. 

Climatologists analyse the observations and model-based 

predictions to predict climate anomalies one or two seasons 

ahead. 

B. Remote Sensing and Geographic Information Systems 

(GIS) Applications:  

Remote sensing and GIS applications have significantly 

advanced famine early warning systems. A remote sensing 

center has been using remote sensing-based regional early 

warning systems for food security to supplement national 

initiatives in countries.  

C. Satellite Communication Technology:  

Improvements in satellite communication have helped 

decrease the lag time between data collection and warning. 

For example, the Pacific Tsunami Warning System works 

by a recorder on the seabed relaying data on anomalies to a 

buoy on the surface. This data is then transmitted via 

satellite to ground stations every 15 seconds. 

D. Mobile Phone Technology:  

With the global spread of mobile phones and networks, this 

technology is now increasingly used to communicate 

warnings and coordinate preparation activities particularly 

SMS alerts for disseminating mass messages. For example, 

upon detection of p-waves that precede earthquake shaking, 

Japanese agencies send out SMS alerts to all registered 

mobile phones in the country.  

E. ICTS for Crowdsourcing:  

The use of crowdsourced data is gaining traction with 

increasing internet connectivity and use of information and 

communication technologies (ICTs) such as mobile phones.  

F. Crisis mapping:  

Through initiatives such as Ushahidi and Google Crisis 

Response, crisis mapping utilises crowdsourcing as well as 

satellite imagery, participatory maps and statistical models 

to power more informed and effective early warning. 
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III. INDIAN TSUNAMI EARLY WARNING SYSTEM (ITEWS) 

India started its own interim tsunami warning center in the 

first quarter of 2005 to issue tsunami bulletins generated 

from seismic information. The interim services were 

succeeded by setting up of a state-of-the-art Indian Tsunami 

Early Warning System (ITEWS) at the Indian National 

Centre for Ocean Information Services (INCOIS), 

Hyderabad, under the Earth System Sciences Organization 

(ESSO), Govt. of India. The system implemented in phases 

became full-fledged 24X7 operational early warning system 

in October 2007. 

 The Tsunami Early Warning System comprises a 

real-time network of seismic stations, Bottom Pressure 

Recorders (BPR), tide gauges and 24 X 7 operational 

warning centre to detect tsunamigenic earthquakes, to 

monitor tsunamis and to provide timely advisories following 

the Standard Operating Procedure (SOP), to vulnerable 

community by means of latest communication methods with 

back-end support of a pre-run model scenario database and 

Decision Support System (DSS). The Warning Centre is 

capable of issuing Tsunami bulletins in less than 10 minutes 

after any major earthquake in the Indian Ocean thus leaving 

us with a response/lead time of about 10 â€ 20 minutes for 

near source regions in the Andaman & Nicobar and a few 

hours in the case of mainland. Currently Warning Centre 

disseminates tsunami bulletins to various stakeholders 

through multiple dissemination modes simultaneously (Fax, 

Phone, Emails, GTS and SMS etc.). Users can also register 

on the website for receiving earthquake alerts and tsunami 

bulletins through emails and SMS. 

A. Tide Gauge: 

Tide gauge is a device for measuring sea level and detecting 

tsunami. Tide gauges that are close to the earthquake would 

be able to detect the rise in the sea level that a tsunami 

would produce. There are fundamentally four types of sea 

level measuring technology in common use:1.Stilling well 

and float: in which the filtering of the waves is done through 

the mechanical design of the well.2.Pressure systems: in 

which sub-surface pressure is monitored and converted to 

height based on knowledge of the water density and local 

acceleration due to gravity. Such systems have additional 

specific application to ocean circulation studies in which 

pressure differences are more relevant than height 

differences.3.Acoustic systems: in which the transit time of 

a sonic pulse is used to compute distance to the sea 

surface.4.Radar systems: similar to acoustic transmission, 

but using radar frequencies. 

1) Tide Gauges Network Setup:  

The network is designed to measure and monitor the 

progress of tsunamis from the two Tsunami genic source 

regions of Indian Ocean in real time. The network comprises 

of 50 (36 by SOI and 14 by NIOT) state-of-the-art tide 

gauges transmitting real time data through satellite 

communication to INCOIS at Hyderabad, SOI at Dehradun 

and NIOT at Chennai simultaneously for processing and 

interpretation. In addition to Indian tide gauge network, the 

real time tide data from the Global Sea Level Observing 

System (GLOSS), in Indian Ocean is being received at 

INCOIS via internet 

B. The Bottom Pressure Recording (BPR): 

The Bottom Pressure Recording (BPR) detects greater water 

pressure when a passing tsunami increases the height of 

water above it. The surface buoy receives transmitted 

information from the BPR via an acoustic link and then 

transmits data through a satellite link to central stations. 

From historical studies, it is clear that all earthquakes in 

tsunamigenic source regions can not trigger tsunamis. In 

order to confirm whether the earthquake has actually 

triggered a Tsunami or not, it is essential to measure the 

change in water level in the open ocean with high accuracy 

in real time. Bottom pressure recorders are used to detect the 

sea level changes near to tsunamigenic source regions and 

consequent propagation of Tsunami waves in the Open 

Ocean.  

C. BPR Network Setup:  

As part of the Indian Tsunami Early Warning System, a real 

time network of Deep Ocean Assessment and Reporting 

System has been established by National Institute of Ocean 

Technology (NIOT). The network is designed to detect, 

measure and monitor tsunamis. The network comprises of 

12 BPRs transmitting real time data through satellite 

communication to NIOT at Chennai and INCOIS at 

Hyderabad simultaneously for processing and interpretation. 

Each BPR is strategically placed at 30 minute and 60 minute 

tsunami wave arrival times (from hypothetical tsunami 

sources), so that they offer sufficient warning time and 

redundancy. At the same time, they are far enough from the 

earthquake zone so that the tsunami wave signal can be 

clearly distinguished from the seismic Rayleigh wave. In 

addition to Indian BPR network, INCOIS is also receiving 

real time data from internationally coordinated networks like 

DART (Deep Ocean Assessment and Reporting Tsunamis) 

in Indian Ocean via Internet. Currently, NIOT has deployed 

four BPRs out in Bay of Bengal and two BPRs in the 

Arabian Sea. 

IV. CONCLUSION 

However, improving the effectiveness of early warning 

systems does not, in itself, lead to reduced risk for disaster-

prone communities early warning does little good unless it is 

followed by (early) action. Warnings are still not effectively 

communicated, and not sufficiently acted upon, even as 

agencies in developed and developing countries are now 

more aware of the nature, frequency, locations and intensity 

of various hazard types, and have advanced technical 

capabilities for monitoring such as climate models and 

remote sensing.  

 We must find how best to integrate resources to 

promote a better understanding of natural phenomena which 

are affecting us. We need to take advantage of the new 

information technology to enhance the exchange of 

experiences and to disseminate knowledge gathered via 

research. We need to find mechanisms to tie risk 

management, including EW into the political arena and as 

part of the sustainable development.   
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