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We describe the development and implementation of
real-time reporting and Internet-accessible coastal sea-
level gauge, wherein data communication between the
gauge and an Internet server has been established
through a cellular modem utilizing General Packet
Radio Service technology. Using the existing cellular
phone network, a continuous real-time update of coastal
sea-level changes is realized on a web-server. The sys-
tem implemented, and accessible to every authorized
personnel, provides a graphical illustration of the pre-
dicted fair-weather sea-level, current sea-level, and
residual sea-level (i.e. measured minus predicted fair-
weather sea-level), which can be monitored via Internet
from any part of the world. This system provides a
cost-effective and easily maintainable platform for
real-time monitoring of coastal sea-level and for provid-
ing the requisite input for efficient implementation of
any alert and warning mechanism in the event of
oceanogenic natural disasters, particularly storm
surges and tsunamis. The architecture of the system de-
scribed herein, and operational since 24 September
2005 at Verem jetty in the Mandovi estuary, Goa,
would complement the INSAT-based sea-level gauges
that are proposed to be put in place by the Government
of India by the year 2007.
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IMPLEMENTATION of a network of sea-level gauges spread
all along the coasts, with capability for providing infor-
mation on real-time sea-level elevation and its trend, would
have provided the requisite data to the disaster management
agencies for dissemination of disaster alert warnings to
the coastal communities. Presence of such a network, with
wide accessibility to the coastal communities and beach
tourism centres could have saved many lives during the
devastating tsunami of 26 December 2004. Unfortunately,
such a network was not in place. This lacuna, together
with frequent storms that hit many coastal locations in India
and the Indian Ocean rim regions and elsewhere in the
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world, necessitated development of a real-time coastal
sea-level data communication system for the benefit of the
coastal communities and the local administrators'. Fur-
ther, real-time sea-level data would form an important in-
put to storm-surge predictive models and warning systems.
Given the popularity of the Internet on a global scale,
providing such state-of-the-art accessibility to sea-level
gauges would mean that the current coastal sea-level sce-
nario could be viewed in real-time by anyone from any
part of the world during anomalous and disastrous events
of the coastal seas. If an Internet access to the sea-level
gauge website is made available to television channels,
real-time visualization of the coastal sea-level and its trend
from the previous day to the present instant can be seen
by everyone on television. Providing Internet accessibility
to the sea-level gauge website at other media centres such
as radio stations and the press would serve an equally im-
portant role in the quick dissemination of the current
anomalous sea-level scenario to the navigators, and the
coastal communities. If a network of several real-time
transmitting sea-level gauges along the Indian subconti-
nental coastline and islands is built and made operational,
such a network would provide useful information to mariners
sailing in the coastal waters and also contribute to various
engineering projects associated with coastal zone manage-
ment. Moreover, information obtained would be of great
value to the national and international scientific community.
The data from the server can also be used for disaster
alert generation in a manner similar to the earthquake no-
tification system reported by Sriramchandr et al.” for nu-
clear reactor sites.

Thus, a network of innovative and cost-effective monitor-
ing systems that provide requisite information on coastal
sea levels is an important requirement at present. Cellular-
based real-time reporting and Internet-accessible sea-level
gauge developed by us would provide a cost-effective
platform to fill the void that exists in the country at present.

A major limitation of existing float-driven and guided
air-acoustic sea-level gauges in India and elsewhere is
that during extreme surge events, these devices can be
flooded or saturated. Further, such gauges do not provide
real-time/near-real-time sea level information. The new
system developed and implemented by us and described
herein has incorporated pressure transducer as the sensing
element. The reasons behind the choice of bottom-pressure
transducer over other sea-level sensors are the following:
(1) absence of saturation at extraordinarily large elevations
of sea-levels such as those occurring during storm surge
and the crest phase of the tsunami; (2) the pressure trans-
ducer does not require stilling-well for deployment and,
therefore, some of the errors inherently associated with
stilling-well-based gauges® are absent in the pressure
transducer-based gauge if it is deployed outside a stilling-
well. The sensor used in the present design is a tempera-
ture-compensated piezo-resistive semiconductor pressure
transducer, whose performance is found to be adequate
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