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Abstract - In this paper an integrated early disaster warning and monitoring system is proposed. The disasters such as 
cyclones, floods, earth quakes, landslides and avalanches often cause significant loss of life, results in large-scale economic, 
social impacts and environmental damages. For early detection of the disaster there are different alert systems are developed 
for each type of disaster separately wherein, based on wireless sensor network (WSN). In this system maximum parameter 
are covered which is used to monitor the most of disaster also includes. 
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I. INTRODUCTION 
 
The occurrence of disasters is a big loss for human 
life and property. To reduce and prevent the damages 
of disaster monitoring is very important the 
prediction and estimation of the disaster event hazard 
and prevention [2].  Disasters are a geological 
phenomenon which is causing significant loss of life 
and loss of properties damages each year in many 
countries. Therefore technology should have to be 
developed to capture relevant signals with minimum 
monitoring delay [3]. Wireless sensors is the one of 
the technologies that can very quickly respond to 
rapid changes of data and sends the sensed data to the 
receiver section in areas where wire cabling is not 
available.  
 
Wireless sensor network (WSN) technology has the 
capability of quick capturing, data processing and 
transmission of required data in real-time with 
highest resolution [4]. However, the available 
techniques are designed for disaster detection 
independently by monitoring the basic parameter the 
maximum disaster be monitored and assessed. It is 
proposed to integrate the system in one. The main 
benefit of the integrated system is of deploying 
sensors in hostile environments with a minimum of 
maintenance. The real-time operation of this 
parameter sensing has been connected through the 
wireless sensor network and wireless technology 
[5,6].The ancillary information has to be used along 
with remotely sensed data for better early assessment.  
 
II. IN THIS PAPER INCLUDES SECTIONS AS 
BELOW 
 

• Study of early disaster monitoring system  
• Study of different sensor measurement 

methods. 
• Design of data acquisition system for data 

reception and alert generation.   
 

III. TYPES OF DISASTER WITH ITS 
RELATED PARAMETER. 
 
Landslide and avalanche are triggered by rain fall and 
moisture. As in below the relation with the disaster to 
its related triggering parameter as given below table 
no.1. 
 

Table no.-1 Disaster with triggering parameter 

 
 

Shocks or vibrations caused by earthquakes or 
construction activity, The Rate of change in wind 
speed, moisture rain fall, soil movement, extreme 
rainfall and earthquake. Avalanches occur because of 
rapid change in temperatures. The flood can be 
detected by increase of moisture in rapid rate. While 
hurricanes/storms are detected due to change in the 
wind velocity [7]. 
 
IV. PROPOSED -REAL TIME SYSTEM FOR 
DEPLOYMENT 
 
The system architecture is shown in Fig.1.The 
architecture for the disaster assessment and 
monitoring system is mainly composed of six parts, It 
consists of a microcontroller unit (MCU), a GSM 
module, a GPS receiver, some specific sensor 
modules, and a power supply device. The MCU is 
energy-efficient ATMEL chip which is responsible 
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for integrating a variety of different types of external 
sensor information and producing Short Message 
Service (SMS) messages [8]. 
 

 
Fig.1 –Proposed System Transmitter 

 

 
Fig.2 –Proposed System Receiver 

 
The integrated sensor output is in analogue form 
which is converted into digital form by a ADC 
converter. This digital converted data is stored in 
microcontroller register. The individual signal is 
separate with identification hex code. The complete 
signal is steam of data is which transfer in to GSM 
module. This data is sent in serial RS232 format 
along with its GPS location.  This system is powered 
by the battery which is charged by solar panels to 
achieve the purpose of long-term monitoring [10]. 
The GPS receiver module allows the system to get 
latitude, longitude, and time tags in certain positions 
[9]. The sensor modules contain a rainfall sensor and 
a moisture/pressure sensor. The monitoring system is 
equipped with a Liquid crystal Display Module 
(LCD), which provides users information regarding 
the current status of the monitoring system, so users 
are able to make decision based on the parameters 
gathered by the system. The peripheral sensor 
modules include a thermometer, humidity, strain; 
wind speed, tilt, vibrations, water level rain fall 
sensor, accelerometer. Functions of system and 
sensors, is to acquire parameters with a built-in 
microcontroller. This is a real-time automatic 
monitoring system for integrated disaster detection. 
Furthermore, the system can be applied to monitor 
the population density of sensed parameter and 
collect environmental parameters in the field. The 
GSM transmission techniques enable this system to 

engage in long-distance data transmission. So the 
system can be deployed in the areas difficult to reach. 
In addition, the accumulated data from long-term 
monitoring could be useful for references and tools 
for comprehensive management. This alert will be 
shown on navigation app such as Google map via 
internet, which is conveyed by the VB base software 
to aware nearby people living in the prone area in real 
time. 
 
Software 
The software programming will be used in visual 
basic language, which receives the longitude and 
latitude data from the GSM modem and puts into the 
Google map to show live location of site. The internet 
connection is necessary for live location tracking. 
Data (co-ordinates) received by GPS from the 
satellites is defined in the software. Decoding the 
NMEA (National Marine Electronics Association) 
protocol is the main reason for developing this 
software. The mobile number of the user are should 
have included in the software base programming in 
order to receive the location values from the SIM 
card which we are using in the GSM modem. The 
NMEA protocol is consists of set of messages. These 
messages are ASCII character set. The GPS receives 
data and present the data in the form of ASCII 
comma – delimited message strings. ‘$’ sign is used 
as a starting of each message. The locations (latitude 
and longitude) have the format of ddmm.mmmm. i.e. 
degrees minutes and decimal minutes. Among the 
GPS data received the GGA (global positioning 
system fixed) protocol is used.  
 
V. APPLICATION AREAS  
   
Environmental applications 
The Environmental Sensor Network has evolved to 
cover sensing volcanoes, oceans, glaciers, forests 
[10]. 
 
Avalanches monitoring 
Wireless sensor system networks can be deployed in 
several ice mountains to monitoring of dangerous 
situation [10].  
 
Forest fires detection 
A network of wireless sensor nodes can be installed 
in a forest to detect when a fire has started [10].  
 
Landslide detection 
A landslide detection system makes use of a wireless 
sensor network to detect early possibilities. 
 
Water dam and Building structure health 
monitoring   
The structure health sensor Network has evolved to 
cover many water dams structure monitoring. the 
pressure and soil related change in parameter to avoid 
any failure in the capacity of structure. 
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Railway Bridge and highway bridges  
The geological and hydrological properties of the 
whole bridge structure prone area are monitored by 
the system. Measuring any harmful circumstances for 
the very important structures   [10].  
 
Hurricane and storm  
The measurement of movement and wind velocity 
can determine the possibilities of storms or upcoming 
hurricane arise.  
 
VI. PERFORMANCE PARAMETERS 
 
Operating Temperature ranges -5 to 100oC, Humidity 
0-100%, Wind speed 0-150mph. Strain sensor 0-
10kg/cm2.Tilt sensor 0 to 25o. The system power is 
derived from the 12w solar panel which is stored in 
sealed lead acid maintenance free battery even though 
electricity is not present the system can work on solar 
and the battery backup round the clock. The system 
can run in cloudy condition weather without sun light 
for 6 days. The entire system can run in most hostile 
condition temperature, humidity and wind. The 
problem may arise due to dust. As the dust covers 
solar panel surface and can reduce the power output 
from it to 30%, it can become critical issue in case of 
cloudy condition to some extent. Also the wireless 
connectivity with the GSM should cover the region 
where the system is being deployed if there is no 
GSM signal coverage the communication will not 
been possible to monitor the disaster but in that case a 
satellite connected system can be deployed to 
overcome this problem. 
 
VII. RESULT  
 
As the system need to be tested for its performance 
verification. We used external means to simulate the 
condition in lab such as increasing the moisture level 
also checking the change in temperature and when the 
set value exceeded system triggered the alert, also 
sending the GSM value with GPS data along with 
alert message. As the message received the GPS 
values on the PC it showed the GPS location on the 
map. Similar way test are carried out for other 
situations and its authentication was tested on the 
phone as well as map, the result was as expected. The 
location output which is shown on the map is given in 
fig.3. 

 
Fig.3.Web Application Output with Location 

VIII. SUMMARY  
 
A potential application for such system is to improve 
disaster hazard prediction capabilities. In addition to 
landslide, avalanche, earthquake, flood, hurricanes, 
seismic activity monitoring, this system has several 
critical applications that can take advantage of its 
versatility, low cost and low maintenance, such as 
local and regional environmental and hazardous area 
monitoring. The WSN can be utilized to monitor 
parameter conditions in areas that lack ground 
measurements. Furthermore, the measurements of 
precipitation, soil moisture, temperature, pressure, 
vibration with GPS, location. The solar energy 
increase the performance and life of this system 
compared to other solar Powered sensors for energy 
efficiency, solar energy is more attractive because of 
its environmental benefits and efficiency of 
photovoltaic cells has increased significantly. Solar 
cells can be utilized to power the sensor as well as to 
charge the batteries for monitoring system, where 
their design goal is to provide autonomy lifetime at 
lowest cost.  
 
CONCLUSION  
  
This paper represents an integrated system against the 
discrete system, which is more practical and can be 
programmed to operate the onsite requirements, 
resulting in to a object oriented approach to the 
problem solving. It can enable easy configuration and 
ready to use system. The system can be more reliable 
and efficient and also less maintenance and realistic 
output. The accurate information is possible with the 
system and generated system output provides direct 
location on mobile or on GPS map with the type of 
fault occurred. This reduces the time and human 
efforts and early detection to the probable problem 
and its aftermaths. This system is installed on the 
problem areas will be more useful to the reduce the 
human and financial losses keeps occurring time to 
time on various parts of the country, also the 
indigenous system will be more operating condition 
friendly than the imported systems. Also the cost of 
the system and cost of implementation will be very 
less. 
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