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ABSTRACT 
With the advancement of technology the use of Wireless Sensor Network has increased manifolds. Almost all the major fields 
make the use of wireless sensors today whether it is agriculture, medical, environment, structural monitoring, rural 
connectivity, home security, airport security, disaster management, etc. 
Here we discuss the use of wireless sensor network in the medical field. How the sensors are used for health care of humans 
and animals in case of flood conditions. Floods leave the water of the river unfit for consumption and it remains so for many 
days. People in the rural areas drink this water without the knowledge of the harms and diseases it causes to the human life 
and to the animals also if the same water is consumed by them. Rural people still have no means to find out whether it is safe 
to consume that water or not. Here we discuss the use of Wireless Sensor Network for detection of impure water in water bodies 
affected by flood water. 

1. INTRODUCTION 
Any country in particular faces certain challenges regarding the health care of its citizens. For India, some of the major 
health care challenges are: 
Continuous burden of infectious diseases in health: these occur due to carelessness or more often due to the lack of 
knowledge of the people. 
Reproductive and Child Health and Nutrition: though the health conditions have improved in India, child and maternal 
mortality rate remains a concern. For India, it is still very high. As per the census, child mortality rate in India at 
present is about 65.6/1000 that if 1000 children are born then out of them 65.6 dies between the ages of 0- 5 years. In 
rural India people still prefer the child birth in homes only. This often creates problems both for the mother and the 
child. 
Chronic diseases and injuries: especially in rural areas due to the lack of proper supervision the diseases keep on 
recurring. 
Healthcare finance: for a developing country like India finance again becomes a major issue. People, especially in rural 
India usually cannot afford the cures or the medicines for their diseases. This leads to the degradation of their health.  
Healthcare Human Resources: India faces a major problem in the case human resources when it comes to the number of 
doctors on a particular amount of population. Especially the rural areas still face a lack of medical staff both of doctors 
and nurses. 
Flood diseases: rural areas due to lack of proper drainage system suffers from different kind of diseases even after the 
floods. 
So it was the need of the hour to develop such a method that even the remote places can be covered and could be 
provided with the medical assistance. Among the different methods used wireless sensor network plays an important 
role. 
Wireless sensor network is basically a collection of a large number of self powered small sensing nodes that gather 
information from the field where they are deployed and communicate that information in a wireless fashion and finally 
handing over their processed data to a base station. 
Wireless Sensor Networks are used because of the numerous advantages like low cost, wide coverage of the 
experimental area, real time data access and self-configuration. And thus because of these different reasons their use is 
increasing in the field of health also. 
A lot of research work has been going on in the recent times on the wireless sensors and health department. A WSN 
health care system consists of three main parts: body and home environment sensor network, access devices like 
gateway and public communication networks and care takers like remote central server, doctors, nurses and the 
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relatives. The gateway is used to bridge the gap between the WSN and the public communication networks. That is they 
are used to work as the impedance matching devices, protocol translators and rate convertors between them.  
In the health care system the sensors are attached to the body of the patient under observation. All the data collected 
from his body is wirelessly transferred to the head node and from there it is sent to the central processor for further 
processing [1]. 

 

2. REASONS FOR USING WSN INSTEAD OF OTHER TECHNOLOGIES AVAILABLE 
Video cameras for patient monitoring: we can make use of the video cameras for monitoring of the patient but in this 
case we will not be able to measure the immediate changes that are taking place in the human body. The results from 
the cameras can only be seen if the health of the patient deteriorates so much that it can be seen physically. 
Bluetooth Facility: the range of Bluetooth devices lay between 10m to 100m. This much range is not enough for the 
transmission of the data as the observation centers may lie at a greater distance. 
Wireless sensors do not suffer from a problem of range or delay. 
Application of WSN: 
Healthcare has always been a big concern for a country since it ensures the well being of its citizens. It is always said 
that prevention is better than cure and thus a continuous monitoring of a patient is what is necessary for any early signs 
of health problems. Health monitoring is always performed in the traditional manner of patient going to the doctor and 
periodic monitoring is performed only by the regular visits to or by the doctor. The healthcare applications that are 
provided by the wireless sensor networks allow in-home assistance, smart nursing homes for observations and for 
research growth. 

 
  

3. SENSOR NETWORKS FOR HEALTH OBSERVATION 
The figure above shows the different body sensors that are used for the observations. These sensors do not harm the 
patient at all and are thus human friendly. The different sensors from the body directly provide the required signals. 
These sensors are wearable and they also enable mobile health which is also known as m-health. Thus an individual 
can use these sensors even while working and doing his daily activities. The simplest kind of physiological sensors 
includes Electrocardiograms (ECG), Electromyogram (EMG) and the motion sensors.[2] 
All the data that is taken from the sensors is in the raw form. This data is sent to the processors usually the computers 
at a hospital or the nursing homes for observation. After this the processed data is sent to the doctors or the 
relatives/care takers through a gateway. And this way a proper action can be taken within time. A personal server 
application can be run on the mobile phones also so that a care taker/relative can get the results directly from the 
processed data. The communication between personal server and internet gateway takes place using one of the standard 
data networks like cellular and/or WLAN. [3] 
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the technology for smart sensors is still in its basic level yet its use can be seen at increasing pace in some of the fields 
like ECG monitoring, stress monitoring, asthma, emergency response and the post operation period.  
For the continuous monitoring of the health the body sensors are deployed on the human body. They are the 
miniaturized wearable sensors for continuous monitoring [4]. Also some researchers are working on such kind of body 
sensors that are able to recognize the body on which they are deployed [5].  

4. EFFECTS OF FLOOD WATER IN RURAL AREAS 
The flood water can destroy the homes, agricultural and pastoral lands, storage areas and the agricultural products 
stored in them. This creates a lot of problems for the farmers but still the main concern remains the health of both the 
humans and the animals. Though the flood water may fall back but it still remains mixed with the river water and is 
unfit for consumption of both the humans and the animals. 
 

(i) Effect of flood water on Human Health: 
Consumption of the bacterial water can cause a range of conditions including diarrheal diseases, skin diseases, soft 
tissue infection, fever, or sometimes long term diseases also might be caused [6].  Cuts or scratches acquired in the 
flood affected area can also be harmful. 
Flood effected river water is consumed by the human being living in that area. And often they don’t have knowledge 
about the diseases or bacteria present in the river water. The rural areas do not have good medical facilities also so 
consumption of this water often results in the death of people. 
 

(i) Effect of flood water on Animal Health:  
Animals play an important role in the rural areas. Farmers depend heavily on them for the agricultural processes, for 
milk or meat. If the animal itself consumes bacteria effected flood water in heavy amounts then this can lead to the 
health problems of the animal. If the milk or meat of this animal is consumed then it creates health problems for the 
human also. 
 

(ii) Effect of flood water on Agriculture: the flood water contains many kinds of salts. These salts may be harmful 
fir the agricultural lands and the crops growing in them. Once it is known that the water contains too much of salt then 
the water supply can be completed by other sources till the water of the river is fit for use. 

5. FLOOD WATER SENSORS 
For their water supply the rural areas depend on either the rains or their rivers. During the heavy rains and floods these 
rivers overflow. Their water mixes with the dirty water of the flood. Flood reduces eventually but leaves the water of the 
river dirty and unfit for drinking for many days. Similarly this dirty water even affects the other drinking water bodies. 
Humans as well as animals both consume this water and fall ill. So here we explain the use of sensors in the field of 
agriculture as well as the medical.[7] 
The water sensors are used in the water body that is to be taken under observation.  
Here we make use of two kinds of sensors for the detection of the water that is completely unfit for human as well as 
animal consumption. 
                                  

 
 
Wireless Sensor network are a cost-effective and scalable method for detecting early flood signs, forecasting floods and 
also monitoring the flood areas. Here we discuss the after flood situation of the river which renders the water unfit for 
use. The motes of the network are placed along the course of the river. They measure the water level and detect the 
signs of flood water in the river. These sensors can also monitor the weather conditions and rainfall making the 
forecasting of the floods easier.  
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Motes that are placed along the course of the river measure the increased water levels and generate alerts wirelessly by 
SMS or the Internet Database position. Waspmote measures these parameters using events sensor board (water level) 
and the agriculture sensor board (weather condition). Waspmote gets outstanding radio links in the frequency bands of 
2.4GHz, 900MHZ and 868MHz using Zigbee protocols. 
Thus using these sensors we can survey a large area. Till the water level is still high the river water contains the flood 
water in it. Waspmote detects it and conveys the data to the base controller. Thus we come to know that the river still 
contains the flood water and is unfit for use.  
We use another kind of sensors that directly detects the presence of algae or any other such substance in small amounts 
of water. 
As we come to know that the water of the river contains the flood water an alarm goes off. After this the water from the 
river is collected and then subjected to another sensor EOS-300. This sensor detects the presence of any kind of unfit 
substance in the water. So this way we can detect the presence of the unfit substances in the water which are consumed 
by the people living in the rural areas near the river.  
Thus the water will be declared unfit for drinking directly. And it will be consumable only after its purification. So the 
diseases that are caused because of drinking this water can be avoided. 
 

 
EOS -300 Water Sensors 

 

6. PROPOSED MODEL 
Attached to the river there will be a small area that will be connected to the river itself. Now as the flood water enters 
the river, the level in that small portion will also increase. Sensors will sense this increase in the water level. Through a 
pipe, this small portion containing the water will be connected to the testing systems. As the water level rises, the 
sensors will sense this and open the gates of the pipe through which the water will go straight away to the testing plant. 
The sensors deployed there will check the level of impurities and the presence of such bacteria that are dangerous for 
both human beings and animals. According to the level of impurities even this can be detected that the water is fit for 
agriculture, animal consumption or for the human consumption.  
If the water is unfit for human and animal consumption but fit for agricultural uses then it can be directed for the 
agricultural processes. Since there is running water in the river continuous monitoring of it tells the right time when 
the water is completely fit for human consumption.  

7. CONCLUSION 
Wireless Sensor Network can easily be employed and can be handled by local people. Through this method we can have 
a prior idea of the floods as well as an indication whether the water is free of infections or not. If a river or any other 
water body still contains the flood water then the people can be acknowledged. Even the level of the impurities can be 
detected by the sensors and according to it we can come to a conclusion for what purposes the water can be used, that 
is; for consumption of animals or humans or for agricultural purposes. Rural people usually do not prefer visiting a 
doctor in case of some small infection or disease which can be dangerous, but this method will prove to be a step in the 
direction of improving the health conditions of people or at least preventing diseases. 
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