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Abstract 
WSN are simple continuous monitoring system and it is now become new technologies for disaster 

management.  In this paper we propose the different model for the disaster scraps detection based on the energy 

efficient architecture which can successfully monitor any type of disaster situation. This model focus on sensor 

nodes which are used former to a disaster and central nodes are installed in nearby for the emergency operations. 

Different centres and ports are linked to the sensor network databases which query the sensor nodes following a 

disaster. In that situation, rescue teams are assigned one mobile central node and guided to a region based on the 

data in the sensor network database. In this paper we will focus on the disaster monitoring and disaster managing 

operations through wireless sensor networks. 
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    Introduction 
         WSN commonly occur a large number of small, 

low-cost sensor nodes dispersed over a wide area. 

The sensor nodes are mixed with sensing, processing 

and wireless communication capabilities. Each node 

is usually equipped with a wireless radio transceiver, 

a small microcontroller, a power source, and multi-

type sensors. These components enable a sensor node 

to sense the environment, communicate and exchange 

sensory data with other nodes in the area, locally 

process its own data and make smart decisions about 

what it observes. This will lead to detection of events 

and unusual data behaviours whenever and wherever 

they occur. This feature is called event detection. 

Event detection functionality of WSNs has attracted 

much attention in variety of applications such as 

industrial safety and security, meteorological hazards, 

and fire detection. 

 In monitoring system the equipment used for 

detection is the heart of the work. The monitor 

system devices are installed in different places. 

Sometimes it is not easy to install equipment in some 

areas for many reasons such as lack of access to 

power or unable to connect to signal wiring. In 

addition, tools used for measurements are very 

expensive. To resolve this problem, a wireless sensor 

network can be implemented to help in data 

communications. The advantages of using a wireless 

network are: using less energy, no need for 

hardwiring, and high transmission distance. 

Now, the wireless sensor network is cheaper and 

more efficient then other systems, the high flexibility 

can be used in various ways depending on the need to 

measure different values in the environment, it can be 

used to measure the amount of carbon dioxide using 

gas sensors. In structure measurement, it can measure 

the motion of buildings. Or in the military, it can be 

very important as it uses a large number of sensor 

nodes to scatter in battlefield to measure temperature, 

vibration and movement of enemy spies and so on. 

 

WSN Architecture Overview 
The proposed WSN system architecture for 

flood forecasting mainly consists of sensors, which 

sense and collect the relevant data for calculations, 

some nodes referred to as computational nodes which 

have large processing powers and implement our 

proposed distributed prediction algorithm and a 

manned central monitoring office which verifies the 

results with the available online information, 

implements a centralized version of the prediction 

algorithm as a redundancy mechanism, issues alerts 

and initiates evacuation procedures. Different types 

of sensors are required to sense water discharge from 

dam, rainfall, humidity, temperature, etc. The data 

collected by these sensors are used in the flood 
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prediction algorithm. The computational nodes 

possess powerful CPUs required to implement the 

distributed prediction model. The computational 

nodes are supposed to communicate the prediction 

results to the monitoring node. They also have 

communication between themselves for detecting 

malfunctioning of nodes. The work of the central 

node is not our concern. However it is important to 

include a manned central node in this whole process 

to raise the alarm and co-ordinate evacuation 

measures if needed [16]. 

 

Figure1: 

 
A Complete Flow chart for transferof Information & data 

from sensors to the human community 

 

Figure2: 

 
WSN approach for flood prone area. 

 

The next important aspect is to minimize the effect of 

a node failure while connecting the computational 

nodes to the central. Intermediate nodes  have to be 

deployed to ensure this connectivity in case the 

central does not fall within the communication range 

of all the nodes. Fig2 is the entire picture of the WSN 

at site is given. As we can see the river has been 

broken into several monitoring zones. In each zone, a 

sensor node collects data and sends them to its 

computational node. Data collection and localized 

prediction takes place at each computational node. 

The computational nodes then send the data to the 

central office node and also share it among 

themselves 
 

WSN for Food and Water Level Monitoring 
Each year floods cause loss of thousands of 

lives and billions worth of property in India. Last 

year, major loss of human lives, cattle as well as 

billions worth of establishments was reported in the 

floods in Bihar and West Bengal[17]. Each year both 

Ganga and Yamuna break their boundaries and cause 

numerous losses. Although all these losses cannot be 

eradicated fully but the losses to lives and property 

can be reduced to barest minimum level, if the 

protective measures can be taken before the disaster 

has struck in the form of flash floods. This can be 

made possible with the help of communication 

technology employed on top of wireless sensor 

networks. The system development involves the 

various phases and of course, all phases are equally 

important. Starting with the first phase of data 

collection, level one is to deal with the physical 

deployment of sensing devices in the riverbanks and 

implementation of an effective localization scheme 

depending on the situation and environment. The 

flow path of the river, past records of water flow and 

future prediction of the route of the river, influence 

the placements of the wireless sensors. These sensors 

form clusters to communicate with the local base 

stations. The local base stations are powerful enough 

to communicate with one another directly using 

wireless communications. 

Figure3: 
 

 
 

WSN aggregation and data collection approach 

The data sent from the sensors are aggregated in the 

local base stations to provide as inputs to the data 

processing centers. Fig.3 shows a pictorial view of 

the deployment of sensor nodes and data aggregation.  
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Level two deals with the setup of local base 

stations as well as with data communication at 

district level. Level three could be involved with the 

central monitoring system at the headquarters to 

process acquired data. Data analysis then takes place 

either at headquarter or at outside research centers 

that particularly do high-risk flood analysis. Fig.4 

shows various phases used for monitoring 

system[17]. 

 

Figure4: 

 

 
A new approach for smart WSN 

 

WSN for Forest Fire Detection 
Forest house millions of rare species of 

animals, birds and insects. Forest fires cause not only 

the loss of their shelters but also cause huge loss to 

flora and fauna. Forest fires are common in the 

middle ranges of Himalayan region of India due to 

Lightening, excessive heat or carelessness on the part 

of local natives. There have been numerous occasions 

when the forest fires broke out due to the negligence 

of the natives in Uttarakhand, Chhattisgarh, and 

north-eastern states. Although it is almost impossible 

to put off raging fires, but the calamity can be averted 

provided the information about the site of the fire can 

be immediately sent to the nearest control centre and 

adequate measures be taken to control it, before it 

engulfs everything. A large number of sensor nodes 

are densely deployed in the forest. These sensor 

nodes are organized into clusters so that each node 

has a corresponding cluster header. Sensor nodes can 

measure environment temperature, relative humidity 

and smoke. They are also assumed to know their 

location information by equipment’s such as Global 

Positioning System GPS. Every sensor node sends 

measurement data, as well as the location 

information, to the corresponding cluster head. The 

cluster header calculates the weather index using a 

neural network method and sends the weather index 

to the manager node via sink. The sink is connected 

to a manager node via a wired network. A few wind 

sensor nodes are manually deployed over the forest 

and connected to the sink via wired networks to 

detect wind speed. The manager node provides two 

types of information to users: (1) Emergency report 

for abnormal event (e.g. smoke or extremely high 

temperature is detected); (2) real-time forest fire 

danger rate for each cluster based on the weather 

indexes from the cluster header and other forest fire 

factors[17]. 

Figure5: 

 

 
WSN for forest fire protection 

 

WSN for Earthquake Sensing 
Mass destruction of human lives and 

property happens when earthquake strikes. The most 

ferocious earthquake that happened in India was on 

26th January, 2001 that rattled not only India, but the 

other neighbouring countries like Pakistan, 

Afghanistan and Iran also couldn’t escape its fury. 

Lakhs lost lives, limbs and cattle and loss to the 

property was unaccountable. Though loss to the 

property cannot be ruled out, but many precious 

human lives can be saved by timely action. System 

architecture for our approach has been shown in Fig.6 

each sensor detects earthquake event every sampling 

period based on seismic frequency spectrum. To 

handle the earthquake dynamics such as highly 

dynamical magnitude and variable source location, 

each sensor maintains separate statistical models of 

frequency spectrum for different scales of seismic 

signal energy received by sensor 

Figure6: 
 

http://www.ijesrt.com/


[Sagar, 3(7): July, 2014]   ISSN: 2277-9655 

  Scientific Journal Impact Factor: 3.449 

   (ISRA), Impact Factor: 1.852 
   

http: // www.ijesrt.com(C)International Journal of Engineering Sciences & Research Technology 

[598-602] 

 

 
latest approach  for earthquake monitoring system 

Various studies indicate that the frequency-based 

detector has better detection performance when the 

sensor receives higher signal energy. Therefore, it is 

suggested that, the base station first selects a minimal 

subset of informative sensors based on the signal 

energies received by sensors while satisfying system 

sensing quality requirements. The selected sensors 

then compute seismic frequency spectrum using Fast 

Fourier Transform (FFT) and make local detection 

decisions which are then transmitted to the base 

station for fusion. In addition to the detection of 

earthquake occurrences, node-level earthquake onset 

time is critical for localizing earthquake source. In 

this approach, the base station first identifies an 

individual earthquake and estimates a coarse onset 

time. 

 

Results and discussion 
The predicted values of river-levels are 

found to be extremely close to those measured from 

the sensors. Therefore, only one line can be seen for 

both the actual and the predicted lines. Only once the 

river water level crossed the flood line signalling the 

onset of flood as shown in Fig. 7. False alarms are 

not generated in any predicted values justifying the 

reliability of our scheme. Due to lack of actual real 

time data showing variation of several different 

parameters varying with the water level, we have 

simulated the regression model for water level with 

reference to two parameters only-rainfall and 

discharge from dam. Now we calculate the difference 

in the actual and predicted values to find the error. 

The fig 8 below shows the percentage errors in 

predicted water level at different time instants 

compared to the actual water level measured at those 

instants 

Figure7: 

 

 
Chart show actual and predicted values of water levels. 

 

 

Figure8: 

 

 
Chart Shows Percentage Error in Predicted Water Level 

to the measured water level. 

As seen above, the mean error is about 0.5% with the 

maximum error less than 1.2% which is excellent for 

any forecasting algorithm. The weighted root mean 

square error is found to be around 0.4%. Finding the 

weighted root mean square error also helped us 

identify readings in which data was corrupted, thus 

giving minimum or no weightage to those readings. 

 

Conclusion 
The WSN is commonly used for monitoring 

and detection of disaster prone areas. WSN can be 

proved a very good technology where other 

technology or applications fails due to disaster 

impact. WSN can be used to locate the victim and it 

may help the rescue agents to assess the victims and 

to make effective plans. WSN is not only helping to 

make disaster recovery plans but also disaster 

prevention methods.  

In our paper we have highlighted the WSN 

architecture, its characteristics, kind of disasters and 

how we can address them by using WSN. This paper 

will be helpful for Indian scenario because India 
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somehow lacks in infrastructure and impacted from 

disasters due to its old and under developed 

infrastructure, changing climate and high population 

is also a strong reason, also it is prone to adversary 

attacks from different countries. 
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