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ABSTRACT

Reservoir Status Information System (RSIS) is a web-enabled package de-
veloped by the Centre for Good Governance (CGG). Initially, reservoir levels
were recorded at the reservoir locations and sent to head offices, where they
were fed into the data base through the interface provided by this package. In
order to minimise human involvement at every, CGG re-designed the system
so as to use mobile technology. Reservoir level information can be now col-
lected by field engineers and sent to head offices by SMS. During a crisis or
other dangerous situations of flood etc. at reservoir locations, the information
can be sent through SMS and by fax to the collectorate and police authorities.
Relevant measures can then be initiated to evacuate people in submergent
and low-lying areas.

Introduction

Andhra Pradesh has experienced varying weather patterns in the past few
years. At certain times all the reservoirs are full of water, at others they
are dry for years together. The need of the hour is to know when there is
enough water in the reservoirs, and also the varying levels of water during
peak monsoon and flood seasons. This information is an important tool
in the hands of administrators, enabling them to manage both crisis, and
disaster situations.

Reservoir Status Information System (RSIS) is a web-enabled package
developed by the Centre for Good Governance (CGG) for use by the Irriga-
tion & Command Area Development, Andhra Pradesh. In the normal course
of business, reservoir levels are recorded at the reservoir locations and sent
to head offices, where they are fed into the data base through the interface
provided by this package. The hard copy of the consolidated report is faxed
to various relevant offices such as the chief minister’s office, irrigation min-
ister’s office and other heads of departments. Human involvement at every
stage is needed despite and in spite of the presence of modern technologies.
An attempt is now made by CGG to resolve and eliminate some of these
issues.
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Objectives

The RSIS package has been re-designed to meet the following objectives
using the latest information and communication technologies.

1. Collecting the reservoir level information through short messaging serv-
ice (SMS) from field engineers

2. Updating the data base at the head office to make it available through
the internet

3. Sending reservoir levels information to heads of departments through
SMS the moment it is received from the site engineer

4. Automatically sending reports of all reservoir levels to the chief minis-
ter, other concerned ministers‘ offices and to secretaries by computer-
generated fax messages

5. During a crisis or other dangerous situations of flood etc. at reservoir
locations, the information is sent through SMS and by fax to the collec-
torate and police authorities.

To achieve the objectives, the procedure that needs to be followed is

Step 1: The reservoir level information collected by the field engineer
should be passed on to the designated mobile number through SMS.

Step 2: The GSM modem located at the head office with the designated
mobile number should receive the SMS and the software loaded in head
office system should capture it and send it to the data base installed in the
same or a different system.

Step 3: Trigger technology of the data base, on receiving the SMS should
update the reservoir data table

Step 4: The information on reservoir levels should reach the concerned
head of departments through SMS.

Step 5: Consolidated reports of reservoir levels should be sent by fax auto-
matically through the dedicated phone lines (land lines) connected to the
system.

Maintaining timely information on these reservoir levels with the ad-
ministrators is very important during the flood season. Then, once the res-
ervoir level starts crossing the warning level, the district administrative
and police authorities can be alerted through SMS and also by fax message.
Relevant measures can be initiated to evacuate people in submergent and
low-lying areas. SMS technology offered by mobile operators is a store-and-
forward method. The advantage of this technology is that the SMS reaches
the mobile phone to which it is intended, the moment the device is in the
signal area. Information available with the authorities at the right time dur-
ing a disaster situation is an invaluable help to citizens, because their lives
and properties could be easily protected with appropriate initiatives.
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Advantages

Reduced delay in transmitting information from the reservoir location to
the head office and other authorities improves the efficiency of the system.
The end users of the system are at highest comfort level, because the in-
formation is available in the mobile handset of the concerned from time to
time. The number of touch points are reduced to only two from about four
with the introduction of mobile technology. The field officer collects the
information and sends it through SMS to the designated mobile number,
and the package will take care of forwarding the SMS to the appropriate, as
defined earlier.

Technology

Fig. 1 A typical GSM modem (Source:http://visiontek.co.in/products/Products.htm)

The GSM modem (Fig. 1) plays an important role in connecting mobile
technology with computers. Fedora Core 4 Linux operating system is in-
stalled on the server computer, which connects to the GSM modem. Tomcat
web server is used to offer web services and Postgresql RDBMS server to
store the data. Security of the system is ensured from two different aspects.
Linux- and Unix-based systems are known to be less virus-prone. Firewalls
supplied along with the package have been installed to provide extra secu-
rity. The second aspect is that the site engineer’s mobile numbers are cap-
tured into the system well in advance and only the SMS coming from these
mobiles is considered as correct information. A minimum of three mobile
numbers are stored in the system from each reservoir site to act as stand-
bys. Validation of data at the server end is also available in the system.
Hence, reliable and secure information is fed into the system. There is no
chance of an unauthorised person to give wrong information that will ad-
versely impact the entire system. The entire package is built with JSP pages
on the Tomcat web server and Postgresql RDBMS data base server on a
Linux operating system in simple modules. It takes no time to install these
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modules on any system anywhere across the country, provided there is a
PC with at least 1GB RAM and 40 GB HDD, a GSM modem and SIM card
of any GSM operator that has good signal strength around the office. The
only constraint is that with the present set of modules developed, Linux
operating system is must. As it is available free of cost and is also a reliable
system, this should be considered a strength, and not a constraint.

Sustainability

When the package come into force, only very few people need a small
amount of training. These days almost everyone is aware of how to send
and receive SMS with a mobile handset. What matters is that all numbers
have to be fed as SMS and not as alphabets in the pre-defined order, which
can be learnt by anyone in under half an hour. Sending fax messages au-
tomatically from the system does not need any training as it does not need
pushing and pulling papers from fax machines. The end users who receive
the SMS from the system need to be informed about the services offered. It
becomes their responsibility to view all the messages coming to their mo-
bile handsets duly excluding irrelevant messages and considering only this
SMS as important.

Success of the entire package depends on the site engineers and end us-
ers being comfortable with using SMS. Anyone reluctant to use this service,
of course, has the stand by of supplying and receiving information through
the internet. But the internet requires a computer with an internet connec-
tion. The Government of Andhra Pradesh recently extended the cell phone
facility to many field engineers above a certain rank. It is anticipated that
there will be no difficulty in making everybody use the mobile device for
such a needy and important work.

Cost-Effectiveness

Before introducing mobile technology, communication from reservoir loca-
tions to head offices was either through wireless stations or land lines. The
cost of sending an SMS is cheaper thus adding to indirect cost reduction. As
the capital cost is not heavy, no proposals are planned for cost recovery.

A few screen shots are shown here demonstrating the reports:
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Conclusion

The package developed for reservoir level monitoring is now offering serv-
ices to only major dams and barrages. It can be extended to medium projects
also. The gauge reading at many locations of the canal can also be tracked
using this system for operation and maintenance of canals. Mobile technol-
ogy is an important communication tool and can be exploited effectively
for such purposes.



