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An Automated Rainfall Monitoi‘ing System

S.P.K.A Gunawardena, B.M.D Rangana & M.M Siriwardena

Abstract : The paper describes a system to automate the monitoring and recording of rainfall using
cellular network infrastructure. The paper describes the hardware and the software components and
the data communication aspects of the design, and their integration as a complete system.

Ancient Sri Lanka had been proud for centuries, of a very successful agricultural economy. Today, even
though Agriculture still plays a key role in the Sri Lankan Economy, the agricultural sector has failed to keep
up with the adoption of advancing technology and has thus fallen behind many other developing nations.

Weather information such as rainfall is critical for successful agricultural activities. Unfortunately
present methods of monitoring such information utilize manual observation and recording of data
which is highly error-prone. Automation of these monitoring methods can not only increase the
reliability, but also improve the timely availability of data, and hence contribute significantly to the
betterment of agriculture in day-to-day activities as well as to long-term planning.

The system consists of rain gauges with wireless interfaces and a central station. The rainfall
information is transferred via SMS (Short Message Service) messages to the central station via a GSM
cellular network. The information is received in a database at the central station and can be accessed
via the Internet, and the data analyzed.

Index Terms-Rainfall, Tipping Bucket Rain Gauge, SMS, GSM radio Module, Internet, telemetry

1. Introduction readily available to any interested party via the
Internet.

For centuries Sri Lanka was a very flourishing

Agricultural Economy. In the recent past, this By using the existing cellular infrastructure, the

economy has faced severe drawbacks due to rainfall data communication inherits its

poor use of technology. reliability and coverage, which greatly
simplifies the design.

The automated rainfall monitoring system

addresses the need for obtaining timely, accurate

information which is critical for the agricultural Remote

sector, using a widely available communication \\

technology, the cellular network. The system is Remote | g ¥

illustrated in Figure 1. Shatn? < P
Station

Rainfall is monitored via raingauges (remote * || Sagons /

stations) interfaced to a GSM radio module which

can send the rainfall information embedded in an Communication System

SMS (Short message Service) to the central station. Remota Stations

The data transfer is initiated either by the remote Figure 1

station or by a request from the central station.
There can be a large number of remote stations
communicating with the central station.
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communicates with the phone via a software
communications object.

The central station software will be divided into
two sections for the purposes of clarification.

e The communication component.

e The Analyzer component.

It is better to consider the communication
component as part of the communication system

as this deals with the transmission and reception
of messages.

At the central station there is a database with
two tables, one containing station data and the
other table containing rainfall data.

Station Data has the fields to store the following:

e The number of the remote station (Mobile
device number)

e The name of the remote station

e The last time and day data was
downloaded from the relevant remote
station

e The next scheduled download time

e The number of attempts the remote station
has failed to respond

e And if the remote station is a working
remote station or not

Rainfall Data has fields to store the following;:

e The name of the remote station
e The time and date of rainfall

e The rainfall measured

The Communications Component

The software has two timers working at equal
time intervals. One timer is dedicated for the

transmission of messages while the other time is ,

dedicated for the reception of messages.

These timers are initiated with a gap of half the
interval so that the timers may not overlap.

The timer dedicated to the reception of massages

The timer is set with a predefined interval. i.e
there is a predefined time lapse between two
ticks. Each time a tick occurs the communication
object will be accessed. It will check if a new
message has arrived. If there is no new message,

it will leave the communication object and wait
for the new object.

The message can be of two types. It could either
be a new message sent by the remote station or
it could be a delivery report sent by the network
to a message sent by the central station

If a new message has arrived it will identify
which type of a message it is.. Then the
information along with the data contained in the
message will be extracted. The extracted
message will consist of the transmission time
and date of message, the number or the address
from which the SMS has been sent and the
embedded message.

Then the next step is to verify that the message
has been sent from a valid remote station. The
extracted address or the number will be checked
against the remote station addresses stored in
the table Station Data. If the message is from a
valid address, the extracted details (station
name, date, time and rainfall will be placed in
the Rainfall Data table. Otherwise, the message
will be discarded.

If it is a delivery report it will check what the
delivery report is. If the report says that the
message has been successfully delivered, it will
mark the station as a working station (as the
remote station GSM has responded) and clear
the number of failures at the Station Data table.

If the delivery report says that the delivery has
failed, the number of failures for that remote
station will be incremented, and the message
will be retransmitted to that remote station. This
number of failures can be increased up to three,
at which point the station will be marked as a
failed station and no more messages will be sent.

The timer dedicated to the transmission of messages

This timer functions in the same way as the
other timer. But when this timer ticks it will
initiate a message transmission process.

Station Data has a field to keep track of the last
time data which was downloaded and when the
next download is scheduled to take place.

It will check the Station Data and check the
remote station where a new data download is
expected within the next 5 minutes. It will
retrieve this address and transmit an SMS to the
relevant remote station.
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landslides can be facilitated through the analysis
of data collected in a timely manner from a
number of sensing stations.
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